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neTBopsoNtHxX ycnoBuio JIunuMma, cymMMamu Bepxutelina — Porosuuckoro», onyOmKoBaH- 
HoH B JIAH, T. 125, Ne 2, 1959 r., dopmyay (11) cnenyer unTaTD 


ac, 


4 i: 4 Ub 
En l(a BS (ews (3 ten)at (Zt) d—aht (ah tye’ (14) 


B moeii cratbe, momemwenHoi sp JAH, rt. 126, Ne 3, 1959 r. (M. HW. Kuceues, 
«K pacueTy yapHblX BOJH B MarH¥THOM ruqpoqunamuKey), TIponyuleH MHO*KuUTenb (Rk + 1) 
nepe NOce2HuM ueHOM ypaBHeHua (6). Cnegyer uutatp: 


—(k+1)V?2 A 1 He 
(A + 1) Vi, iy Pi 2 a 
1x 
M. H. Kuceaee 
T-00242 Tlognucano kK neyaTu 2311960 r. Tupax 5100 9xsa. 3aka3 2466 


@opmar 6ymaru 70X1081/1¢. Bym. a. 77/9. Tle. a. 20,5545 sxaeex. Yu.-v30. a. 22,4 


2-a Tunorpapun H3nareapcrpa Axayemun nayx CCCP. Mocxsa, Iy6nuuckuh nep., 10 


fornane Ananemun nayr CCCP 
1960. Tom 130, Ne 4 


MATEMATHKA 


B. C. BPOHILITEHH 


O PEWIEHHH YPABHEHWM THMA PHMAHA B KJIACCE 
| PANOB JMPUXJIE 


(ITpedcmasaeno axademuxom II. C. Aaexcandposeim 11 1X 1959) 


§ |. BBegenuue. TamO6yprep joxazan, uTo Beakult o6puHE pag n- 
co 


} a 
puxse f(s) = >, —, YAOBNeTBOpAIONH (yHKIMOHabHOMY ypaBHeHMio Pu- 
ie 
n=1 


aHa 
f(s) e-P (5) = f(s) een (25) (1) 


HEKOTOPbIM JOMOJIHUTEJIbHBIM IPC ANOJIOKCHHAM OTHOCHTeIbHO peryJApHoO- 
btu f(s), umeet Bug f(s) =cC(s), rae 6(s)—dyuKuua Pumana, c— kou- 
Tanta. TamOyprep fa Takxe HeKOTOpble O6o0OuleHHA CBOel TeOpembl Ha 
ayyal (pyHKMouaJbHOrO ypaBHenua ja L-pajos. Boxuep, Uanmzpacexap 
Manyeabopont (1,") paccmMoTpeiH ypaBHeHHe HeCKOJIbKO Ooee O6ulero 
ana 


f(s) es (5) = g (8 — 8) 2-@-nar (“= *) (2) 


UOKa3aIh, ITO AA ABYX JaHHbIX MOC Je LOBaTeIbHOCTeH {hy} u {tn} 
eal ig AD Se lee hy — 00; 
Oy ag <1 s } in —> CO, 


OjlH#a H3 KOTOPbIX OO/IaqaeT KOHEYHOM BepXHeH MNOTHOCTbIO, HW MYKCHpOBaH- 
Horo 6 >0O ypapHeHve (2) WMeeT KOHeUHOe YHCJIO JMHEHHO He3aBHCHMbIX 


(oe) co 
a b 
pellenHH Busa fi (s) = >, hs os) = » zh Kpome toro, mpH jonomHu- 
n=1 Nn n=1 'n 


TeJIbHbIX MIPeAMOJOKCHHAX OTHOCHTEIbHO {A,} HH {%p} 9TH ABTOPbI OKa3a- 
fi HECKOJIbKO TeOpeM O BHJe peuleHuH. 
B wactosiie pa6oTe paccMaTpHBaeTcaA Klacc ypaBHeHHi Buya 


f(s) P (s) #00 (5) = g (1 —s) Q(s) e-0-9eP (AS), (3) 


je V(s) — mbyHkuna Siinepa; P(s) u Q(s) —npousBoubHble cuKcHpoBaHHble 
MHOFOWJeHbI 6e3 OOMIMX MenuTeneH, P(s)—crTenenu m, a Q(s)—ctTenenu /. 
Onpegeneuue. IlycTb aubl ABe MOCMeMOBaTeIbHOCTH {An} H {tn}, 
Vx hy <p <..., Mn 03 OS ty <n <<... ., Un > 80 ~TIPH Noo. Byzem 
{asbIBaTb apy dyHKuHH {f (s), g(s)}} pewenuem ypaBuHeHHaA (3), 1pH- 

fahMeKaAWUM APMBKY {An, Un}, CCIE: 
1) CytectByeT moculeqOBaTe/IbHOCTb KOMIVICKCHBIX HCE {An}, Cpeau 
‘OTOPHIX XOTA Obl ONHO a,50, H NOCMe_OBAaTebHOCTh {bp}, WA KOTOPOH 
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———. 


XOTA Obl ONHO bz 0, Takue, 4TO tbyHKuMH f(s) HM g (Ss) NpeACTAaBHMbI B BUN} 
o6uyux psafos Jlupuxue: 
co 
b 
a 
i 8 eee 
n 


s 
n=l n 


mpuyem 06a pxfla HMeIOT aOCLLMCChI CXOMMMOCTH 9; H og: 


—og?aj< 00, —cogqag<co (s=a- it). 


2) CymectayeT (pyHKUHA x (Ss), aHaMTHYeCKaA HW OHO3HAUHaA B OONAaCTH 
|s| > R (rae R— kakas-n60 KOHCTAHTA), CTpeMAlaAcA K HYyJIO Ip t—> cof 
PpaBHOMepHO B JIOOOH OrpadHueHHO! mMowoce 519 op, MpHyeM JIA Mocta-i 
TOUHO OOMbIUHX ¢ (PyHKUMA y (S) COBNaqaeT c NpaBoli yacTbIo ypaBHeHHA (3),) 
a JIA MOCTATOUHO MaJIbIX ¢ C FeBOH YacTbIO ypaBHeHHA (3), T. e. 


x (8) =F (9) Ps) (5) nan 6 > a, 


x (s) = g (1 —s) Q(s) x-O-92" (SS) Rado = Re 


§ 2. OcHOBHBIe TEOPpeMbI O PEMI€EHHAX YpaBHEeHHA (3). . | 
Teopema l. Ypaenenue (3) umeem pewenue 6 KAacce OObIuHeLx p:d08 } 
Jlupuxae | P(s)= Yi an ao (Ss) = > be 6 CheOYIOWUX U MOAbKO 6 CAeOYH- } 
n=l nh n= n | 

WUX CAYLAAX: | 
t) P'(s) = s{s => 1) (s = 2)... (s - 22 = 1) Os) = coms. | 

2) P(s)=const; Q(s) =(s— 1)(s—2)...(s—2k) (k — yeaoe nonoacu- } 
MeAbHOE 4UCAO). 
ITpu amom 6 cayuae 1) ece pewenua ypaeHenun (3) umerom eud f(s) = $ 
=cC(s-+ 2k), a @ cayuae 2) ece pewenun (3) umetom eud f (s) = cC(s — 2k). 


CO A, co b, | 
Teopema 2. Ecau pewenue f(s) = 3 sai? EC) = psi = ( ypactes: 
n=l n n=1 "Nn 


Hus (3) OO62adaem mem Ceoticmeom, 4MO Py» = Mu, ede m") —yenble 4uCaAa, 
mo amo pewenue umeem Bud } 


f(s). & DralkG+tk, Me )S Ge Np Goo, 


A<1 


ede R— yenoe 4ucAo, k npobeeaem KoneXNoe MHOoKecmMbO sHaYeHUti. C(s, V) 
no onpedenenuro cuumaemca paeHolm €(s). Mxozounensi P (s), Q(s) Coronel 
npu amom UMEeMb cneYyUaAoHolli Bud (Onpedennembliit uucaom k). 

Teopema 3. I]ycme Oanot O6e cmpoeo eospacmariue nocaedosamerd- 
HOCMU NONOICUMENbHELX 4UCeEA {hn}, {Un}, Cmpemaujuecn K becKOoNeunocmu, 


npusem lim (Un4ty— Un) >h>0. O6osnauum D* = in (D* < co). ITycmo 


€— msob0e nonrowcumenoHoe 4ucao. Toeda uucao AuneliHO NesaeucUMbIx pele- 
nuu ypaeHeHua (3), NpuNadnecauux ApAvlKY {hn, sn}, HE NpeeocxodUum KOAL- 
wecméa 4UCEA bn, nonaswux @ armboli unmepean (a, b) nonzookumeabnoti ocu 
OauHol b—a = D* + ¢. 
ied eb 
Teopema 4. ITycme \f (s) = ret gs) = » “= — pewenue ypaene- 
n 


Ss 
is n=1"n 
nus (3). Mycmo hy = lim (tn4,4— pn) > 0 u nycmo r, k — yeaole noaoscumearo- 
Hole HUCAA MAKUE, 4MO yin, — de > Qhy?. 
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Toeda k >2 tu Kaocd0e hn umeem Bud 
A, = ml”) Babette hase, “tien a mir =a 


de m\”) — yeanole 4ucaa. 

Jlanee, ecau So toate yenoe maKoe, umo h,,, > hy, mo Kascdoe 
, umeemn Bud h, = = pyr, + Psa er pm ms 20e p\”) — yenole 4ucad. 

3 tTeopemp 4 c MOMOIITE 10 Rebbe 1 u 2 MOXKHO NOMYYHTh HeKOTOppIe 
jeqcTBua. IIpHpeyeM OHO H3 HHX. 

Cuencerspue. Ecnu pemenne {f(s), g(s)} ypapuenua (3) TakoBo, 4TO: 
M (nti — Yn) = Ay > 0 fy < hg" < de, TO f(s) = aC (s + 2k) [2 er) _ 1], 
ne k—wuenoe 4C0, % — NOMO*KUTeMbHOe UHCI. 

§ 3. Teopempr 1, 2, 3, 4 ce W3 CJIeLYIOULeH TeOpeMb!: 


Teopema A. Ecau {7(9) (s) = ea aes (s) = >} a oOpasytom pewenue 
ypaeHenua (3), mo umeem mecmo “pacenéméo Ae 
CP ingle iy cn nePE 
dD epee + KO = Dns -F (b). (A) 


3deco K (t) — @ynkyun, onpederennan u peeyaapnan Ora ecex t, OaA Komo- 
yolx onpedereH log t, npuuem | K (t)| = O(|t |!) paenomepno e yeae |argt|< 8, 


aa st06020 §, u HeKomopoeo n>0; F(t) = >) bre ?*" (dan Ret > 0); 


n=1 

k — Koapuyuenmol, saeucauue om P(s); 8; —Koaqduyuenmol, saeucauue 
pm Q(s). 
Sameuaune. Ecam pag B sepoH ywacTH (A) He cxoguTcaA a6covOTHO, 
fO HalO NpeABapHTeJIbHO CyelaTb B (3) 3ameHy S=S-+ 2p, rye p—  jpocTa- 
(TOUHO OoybWoe Wemoe YHCIO. 
| Jima joKa3aTembcTBa Teopem | u 2 Hao B3ATb OT OOeHX acter (A): 
SOHEYHYIO Pa3HOCTb NopsyKa / H 3aTeM HCNONb30BaTb NeEPHOAMYHOCTh MpaBow 
[aCTH MOJLYYeHHOrO PaBeHCTBA. 
Jima foKa3aTeibcTBa TeopeMbl 3 Hao paccmoTpeTb (A) Kak Anddepex- 
[HavIbHOe ypaBHeHHe OTHOCHTebHO F(t) H NpHMeHHTb Teopemy ManjeubOpon- 
a (°) 06 ocoGenuocTtax psaga F(t) Ha oTpeske ocH cxogumocTu. Bouee 
YWibHad (cbopMa TeopeMbl MOsyYHTCA, eCJIH MpHMeHHTb Apyrylo Teopemy 
aHjembOpolita (*). Hakone, Quad oKa3saTebcTBa TeopeMbl 4 HyKHa TeO- 
ema THNa TeopemMbI ArMoua (°), HO HeCKOJIbKO Oovlee OOmlad. 

Onpegesaeuue. Byyzem ropoputb, uTo (byHkuna F(s) uMeeT B TOUKE Sy 
coOeHHOCTb THNa Rk, ec HMeeT MECTO PaBeHCTBO 


ee (Ss) eo ine): 


(Ss — So 
qe - re==0 (R>0); g(s)—Muorounen; F,(s) peryapHa wu oOpaliaetcs B. 
yb B TOUKE S$ Sp. 

Teopema B. Ilycme F (s) — @ynkyua, npedcmasuman OAA o > o¢ pAOOM 


MO =p lOee ey 


n=1 


pusem lim (Unti— Yn) 2h > 0; Pn (tase Oe DS Ee NT Ata al = iO 
0uNeH Cmenenu He Bowe 1; a!) = 0 (al™ ) npu jem, no. Il pednononcum, 
imo Ha HeKomopom ceemenme L ocu cxodumocmu Oaunot Oonee uem 4h 
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umeromces molbKO Uus0AUpPOGaNHEle ocobenHocmu F (s)—moukKUu oe + M%yl,|| 
Opt Gol, ..., So agi, A HeKomopeli ceemenm Ly ocu cxodumocmu OAUHbL) 
6bonee uem 2h, ne codepocatyull MOUKU S = oe, COOePICUM MOALKO USOAU-| 
poeaHnele ocobennocmu F(s) muna k uau menoueeo muna. 

Toeda Ona sroboti ocobot eae mene k Ha ocu cxodOumocmu s = o,-+ at} 
umeem mecmo pasencméeo a = m'a, +- mi a a ma, 20e mi*) — yenole \\ 
4ucaa. IT pu amom, ecau ct td — COI Ha L une MeHowe, 4em ‘Ry | 
mo moscHO CHumamb, umo m'*) — 0. | 

Tlomb3ytocb Culy4aeM BEIPasHTb ruy6oKy1o GnarogapHoctTs npod. A. O. Tenp-} 
(pOHAY 3a PA WeHHbIx coBeToB u mpod. WH. K. AnApoHoBy 3a BHUMAHHE } 
K MOeH pa6oTe. 


MocKoBcKHH o6acTHOH WelarorMueckHH WMHCTHTyT : Tloctynun0 
um. H. K. Kpyncxoit| il IX 1959 
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JToraane Akanemunu nayr CCCP 
1960. Tom 130, Ni 4 


MATEMATHKA 
A. M. BAHOrPAOB 


O BTOPOM MPENATCTBMH AJIA CEKYL[MX MOBEPXHOCTEM 


(ITpedcmaereno axademuxom IT. C. Aanexcandposeim 2 VIII 1959) 


| Hactosujaad 3amerxa cCofepXUT JOKa3aTeIbCTBO OpMysbI AVIA BTOporo 
DEMATCTBHA K paclpOcTpaHeHHio CeKylleH MOBepXHOCTH KOCoro mpon3sBese- 
4a. Ilonyuaemaa Hamu tbopMysia o6o6mjaeT cdopmy.1y Jiao, ycTaHoBsJenHy1o 
JHMWUb Qa cyyad myuKos cep (*). 

im PopmywE,B.. Ta, Bowg@ahekono=n..C... J.diso0. llyem 
| {E, B, F, p, G} —xocoe mpousBefenue c 6a30H% B, cnoem F, rpynno G 
| mpoexuvenh p: EB. Mp 6yyzeM B jasbHelilemM Mpegnosarath, uTo cmon F 
b@epvueH B pa3sMepHocTax <n (T. e€. 4TO OH JMHeHO cBa3e€H HU 7m; (F) = 0 
HM i<n) uM UpocT B pasmepHocTtax <n-+1. Kak H3BeCTHO, B 3TOM Ciy- 
he onpeyeseno nepsoe mpenstctsue Z%''€ H"*! (B; x,(F)) K pacmpocrpane- 
410 ceKyuleH TloBepxHocTu. Ecuu Lat = 0, TO CeKYIILy!0 MOBEpXHOCTb MO2KHO 
DeTpOHTS Hag (n+ 1)-mepHerm octosom B”** 6asnr B. B stom cayuae Bo3- 
1KaeT BTOPOe IIpeNATCTBHe K paClpocTpaHeHHiO cCeKYUeH MOBepXHOCTH, 
DHYeM OHO yxe OyeT 3aBHCeTb He TOJbKO OT CaMOro KOCOrO Mpou3Be(eHHA, 
H OT BblOopa cekymeH noBepxHocTH Hag B”. IIpu wekoroppix mpexnosno- 
‘eHuAX OTHOCHTeIbHO F u G BovwraucKuM Oblla ycTaHoBJieHa copmyuia (2), 
3BOJIAIOULad OOO3PpeTb MHOXKeCTBO BCeX BTOPbIX MpenatTcTBHH. MMenuo: 


Zia (f) = Sa?D" (fy, + D' (fo, f) yy X° + Ze? (fF), 2 > 2; 
Zs? (f) = Kp*D" (fo, f) + D' (fp, fy XF + ZB" (hy), 2 = 2, 


ye onepalluH yMHOXKeHMA ui Sq®, Ks? ompeyenenbl MpH MOMOLIM HeKOTOPbIX 
ap rpynn (°); D" (f,, f) — pasauuaioulaa cekyujMx nopepxuocteH f, u f, 
‘JByMepHbIMt Kslacc Koromosoruh (') X? nph n=2 saBucuT ee u oT fy. 
Brom cayyae, Korga @ ABMAeTCA MyYKOM n-MepHEIX cibep, JIao qoKa- 


Ml (opmMyJ1y 
p* Z's (f) = Sq? (f) + 8 (f) U 8 Sq?4(/), n> 2 
pZe? (f)=O(Pro(+ONveeAv spl, 2=2 


ipeyesenue auiemeuta §(f) Mbl JaquM Hue. OTHOCHTebHO ToMOMOpdpi3Ma 
H™? (E, tm (F)) > H?(E, tm (F)) cm. ()- 
B uwactosmieli 3aMeTKe MbI WOKaKeM, TOJb3yscb (opMyviamH .({1), To 
OpMysJIbl (2) HMeIOT MecTO H B OOMeM cayyae, a He TOMbKO Torqa, Kora 
10eM ABJAeTCA cepa. 
2. Onpegenenue kaacca O(f). Tyctp ky €H" (p* (6), tm (F)) — byn- 
IMeHTAaJIbHbIi Kacc cmoa pt (b), b€ B. Paccmorpum Kusacc k" € H°(B, t,(F)), 
Ipenesenupiit cooTHouleHvem k” (b) = k?, bE B. Kaace k” Moxuo npeqmoua- 


Tb HpHHaqviexaulum wieny Ey” cieKTpasbHoH mMocsexoBaTesbHOCTH pac- 
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(1) 


(2) 


$ 0,n n+1,0 ‘| 

cioeHHA 6, MpHYeM H3BeECTHO, ITO TpaHcrpeccusA dnt! E,” — E, mepeBe 

n n+1 co | 

WUT ero B MepBoe mpenstcTBHe, T. e. dry, (k') = Ze’. B jasibHeHlemM M1| 

Oye Mpennonarat, uro Z%tt1=0, orKkyma cuegyeT, 4YTO dp4,(k") = 0 
yA ped ’ 6 


MeCHTaJIbHbI} KsIacc cod F, u TpaHcrpeccHA MepecTaHOBOYHa C OMepallHAMH |) 

PaccmaTpuBad CleKTpasIbHy!0 MOC/eOBaTeJIbHOCTh paCccJIOCHHA 6, Mi 
MOXKCM IOCTPOHTb TOUHYIO MocweqoBaTebHOCTh Ceppa ((°), CTP. 21). 2a 
MOCJIEOBaTeJIbHOCTh HMeeT BU 


t 
| 

; | 

| 

| 


pB dy 
Ov Ei’ ao ACE, on OF eee 


3amMeHAA B STO HOocMenoBaTembHocTH E3’* v30mMopHbIMH HM rpynnaMyj 
Mbl TOJTydaeM CJleyIOUlyiIo TOUHY!O MOCJeOBaTeJIbHOCTD: 


p* Gantt 
0 H"(B, tq (F)) > H" (E, te (F) > HO (Bs H"(F, ea (FY) 
> H"*! (B, a (F)). (4 


Tomomoppusm 8 ompegensetca coornoulenvem (Sy) (0) =ihy, rag 
i,, p* (t) > E — oroOpaxenue Boxwenna (0 € B). | 
CornacHo TOWHOCTH MocneqoBaTetbHocTH (XZ) HM paBeHcTBy d,4,(k") = G 
Haxoqum, uTo k"EImB. Ilyctb a€81(k"), Torga momaraem 


9(f) =a—p'fa. 


Sto ompemeeHve KoppekTHo. JlelicrputenbHo, ecmu OER 1(R"), TC 
b—p fb =a—p fa+ (b>—a)—p'f*(b—a), rae anement b—a, B cHMY| 
TOUHOCTH NocweqopaTesbHocTH (XZ), HMeeT BHA p*c, H ToTomMy (b—a)—| 
— p*f* (b—a) = p’c— p*f*p’c = 0, Tax kak f'p*=1. | 

lanee, f'8(f) =f" [a— p*f*a] = f'a — fp’f'a=0. Takum o6pasom, F 
cHy OnpefeeHuaA aemeHta §(f), MbI MOmyuaeM cuIesyIOULyIO JIeMMy: 

JlemMma 1. Kaacc 0(f) odHo3HauHO Onpedeanemca COOMHOWeHUAMU 


Bo(f) =k", f° 9(f) = 0. 


3. OcHOBHasa meMMa. PaccmoTpHmM kocoe mpon“speyeHue oo (Ee 
F, p, G}, MHayuMpoBaHHoe mpoekunet p(*). HanomMHum, 4To TO“Kamu mpo- 
cTpanctsa E ABIAIOTCA Tapb! (2, 2), YMOBMETBOpAIOMIMe ycnOBMWO p (e) = 
=p(e). Upoexuua p: EE ompemesetcs paBeHCTBOM P(e, és) = ey. 
IIpovspeyenue @ uMeeT KaHOHMYeCKyIO CeKyMly!0 MOBepxHoctb fy, onpesems- 
eMyIO paBeHcTEBOM f, (e) = (e, e). Tak Kak 93Ta ceKyllad MOBepXHOCTb ompe- 
jeseHa Hak BceH Oa3soH E Kocoro npousBeyenun &, TO 


ZENG eae (3) 


Hlaee, BCAKaH CeKyillaa noBepxHOcTb f uponspemenua 6, s3anannas 
Haq Bt, onpefemseT HAAYUMPOBaHHyto ceKyulyio0 MoBepxHocTb f MpoHsse- 
qeHua 6, onpeneisemyio Hag p4(B"+!) npx nomomu paBeucrsa fe= 
= (e, fp (e)). Mbt Moxkem cuntatp, yto E"+1 €p4(B"+4), JlelicrautenbHo, 3TO 6y- 
AeT HMCTB MECTO, KOra Pp ABJIACTCA CHMIVIMIMaJIbHEIM OTOOpaxenuem. He 
9TOrO MOXHO JOCTHYb BCerfa, NONb3yACb CHHTYAAPHOM Teopueli. SHauut, 
MOXXHO FOBOPUTb O BTOPOM MpenATCTBHH Asi GO M3 o6mux cBolicts mpe- 
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TCTBHH cyleqyet 
(Sle (9 WA tit (4) 


lokaxkeM Tenepb ClpaBeIMBOCTb cylelylouleli sIeMMbI, 

_JlemMa 2 (ocnosnas). 0(f) =D" (fy, Ff). 

| as MoKasaTesbeTBa, corsacHo semme 1, jocTaTouHO ycTaHOBHTb, YTO, 
(fo FT) =0, BD" (fo, =k". Pi 

Jn noKxasatespersa coornomenusa f*D"(f,, f) = 0 ygocraTouHo noKa3aTb 
Ho Han f(B") cekyujwe nosepxuoctu f, u f cosnagaior. Tonaraa e= 4b). 
‘+B, Mbl TlOsTydaem 


- 


f (e) = (e, Fp (e)) = (2, F (0) = (e, &) = fo (0). 


J\na foKasaTesbcTBa BTOPOrO COOTHOIMeHHA HeOOXOJHMO TIpPOBepuTb, B 
‘My OlpejeseHua roMomopdusma 8, uTo i,D* (is f)= kf. Paccmarpupas 
IcTb mpouspeyenua & nag p*(b), MbI BHHM, YTO OHO 9KBUBAaJIeCHTHO Ips- 
.My Tipouspegzenuio p'(b)xp (6) (p ecTb mpoeKuua Ha MepBoe claraemoe). 
2KyllaA MOBepXHOCTb os paccMaTpHBaemaa Hay pi (6), sABlseTCA Haro- 


WJIbIO B I1poH3sBeqeHuu p'(b)xp'(b), a f —rpabukom mocTosxHHOrO OTO- 
baxenua p4(b) +f (b). Tak kak jMaroHanb —rpaibuK Tox JeCTBeHHOrO 
(OOpaxeHHA, TO pa3snuuaioujan D"(f,,f), paccMaTpuBaeMax TOJIbKO Hay 
1(0), ABNAeTCH pa3iMualoluleH MexKy NOCTOAHHbIM HM TOXKJCCTBEHHbIM OTO- 


h joKa3aHa. 
4, Toxa3aTeabcTBO OCHOBHOH TeopeMH, 
Teopema 


pZr (f) = Sq (f) +O (f)v pxX*, n> 2; 
| (9) 
| pZs (Pf) = Ke(f) + 9(f) px}, 2 =2. 

| Hla OKa3aTeIbcTBa IpuMeHuM (popmy.sly (1) K ceKyMHM NoBepxHOcTaM 
, uf. Mbt nomyuaem B cuy (3): 


Sap) ONG of) Sak keene 


Ze (fy = PO AL 
a KB2D* (foe Pf) D? (fof) Xe woth 2, 


Orcioqa, B CHay OCHOBHOH wemMMbi u (4), MbI MOJyyaeM HCKOMbIH pe- 
JIbTaT. 

SameuauHue. Hamm paccyxeHHaA MOJIHOCTbIO MepeHOCATCA Ha culy4al 
OM3BOJIbHOrO paccloeHHa, yAoBMeTBOpsAIoulero chopmyvie (1). Paccmoenupte 
OcTpaHcTBa B CMpbIcIe Ceppa ABJIAIOTCA paccloeHHuaAMH MOWOOHOrO THNAa*. 
B saKkmoyeHMe mpHHouly OmarogapHoctb B. [. bBosntrauckomy u 
. C, Ulpapuy 3a BHHMaHMe K 9TOM padoTe. 


Mockosckuit TocyapcTBeHHbIli yHHBepCHTeT Tocrynuno 
um. M. B. Jlomonocospa 1 VIII 1959 


WUTUPOBAHHAA JIUTEPATYPA 


Bale lover am cave He Men) AH. CCGP) “cepa amateny 20) 8t915,,99 (1956), 
B. Tl. BoataucKuh, Matem. cOopn., 46, Ne 1, 91 (1958). %S.O. Liao, Ann. 
ath., 60, Ne 1, 146 (1954).4H. Cruupod, Tomonorua Kocpix npouspegenni, UJI, 1953. 
PaccloeHHble MpocTpaHcTBa HW MX MpHsowenuA, COopH. cr. nog peg. B. I. Boaranckoro, 
B B. Jistuxuna, M. M. Ilocrauxosa, WJI, 1958. 

. 
* Heony6mukopaHublit: pesyabtat B. 1. Boatanckoro. 


Jlokraagn Akanemun nayx CCCP 
1960. Tom 130, Ni 4 


A. Ji. OHHUHK 


KOMMJIEKCHbIE OBOJIOUKH KOMMAKTHbBIX OJHOPOJHbIX 
MIPOCTPAHCTB 


(II pedcmaeneno axademuxom IT. C. Anexcandpoeoim 16 1X 1959) 


nogrpynna, o(X)—asreOpa ccepuueckux GyHKUMH Ha OLHOPOZHOM Mpof 
crpauctBe X = §/&. B HacTosme 3amMeTKe M3y4alOTCA TOMOMOp(H3MBI adi 
re6ppl 0(X) B nome C kommuiekcubix uncen. JloKaspiBaeTcA, 4YTO STH TOMC| 
MOp@H3Mbl HaxOAATCA B CCTECTBEHHOM COOTBETCTBHM C TOUKaMA HekOTOpOr| 
KOMIIeKCHOrO MHOrOOOpa3uKA Z, KOTOpoe cozepxKUT X WH Ha KOTOPOM TpaH3HI 
THBHO jlelicTByeT KOMIIeKcHad O6ono0uKa rpyumpt &. Muoroo6pa3sue Z mMom| 
HO peaIM30BaTb B Be areOpanyeckoro NOAMHOrOOOpa3nA KOMMJIeKCHOr§ 
adcdbuHHOrO mpocTpaHctga. PesyJibTaTbi NPHMeHAIOTCA K M3YYeHHIO BKJIOU | 
HHH MexKAY TpaH3HTMBHbIMH KOMIVICKCHbIMA TpynnaMH mpeocOpa3s0BpaHul uw 7 
W3VYCHHIO OJHOPOAHDIX MHOrooOpa3znki Ltelina. 

1. Hyctb ®—cBa3Had KOMNaKTHaad rpynna JIlu, K—ee aure6pa JIu} 
G=KC *, i: K->G—ectectTBeHHoe BuioxKeHHe. JlonycTuM, 4YTO 3aaHbl CBAgI 
Had KoMMiekcHaa rpynna JIn © wu HenpeppiBubi MOHOMOop@u3sm a: K > G 
YROBJETBOPAIOWIMe CJIeAYIOWNMM ycloBHaAM: 1) anreOpoh JIn rpynnp © api 


Jidetca G, mpHuem a =i; 2) a(R) —MakcHMabHad KOMMaKTHad Nosrpyum 
rpynnst &. Torga Mb! ropopumM, uto G©—xKkomnseKkcHaa o6on04KA 
rpynnp §& **. Ecaa rpynna & nomynpocta, To ycmoBue 2) cnenyet uz 1)4 

Jlemma 1. Kaocdan cea3naa Komnakmuasn epunna Jlu & o6nadaem Kom! 


naekcHoli o6onouxod. Ecau ©, G©—dee Komnaexcnole obonouku epynnot |R 
a, o& —Ccoomeemcmeyroujue MOHOMOpU3MbL, MO cytuecmeyem maKoli KOM: 


naekcnoli usomopp@usm B: © G, amo a = Ba. 

Orcioya cileqyeT CMMHCTBEHHOCTb KOMMVJeKCHOK OGon0uKH G@ rpynnp K 
Mpi 6yfem oTomwecTBATD K c nomrpynnon a (Kk) c G, 

Jiemma 2. Ilycmo &, 2 —cessnole KOMnaKmnHole epunno JIu; ©, § — ux 
Komnaekcnole O6ono4KU. Beakut nenpepolenolti 2eomomop@u3m 9: 2+ npo 
Oonaxaemca (U npumom eOuHCMBeHHoIM CnocobOM) @ KOMNACKCHO-aNAAUMUUEC: 
Kull eomomopdusm b: $—>@. Ecau epynna Ker @ koneuxa, mo Ker b = Ker ) 

Ilycrb, B YaCTHOCTH, 9 — HeMpepbIBHOe YHHTapHoe mpescTaBneHue rpynmh 
2, T. e. romomopdu3m rpynmst 2 B U(n). Ouesuguo, KommuieKcHol o6om04 
Kol rpynnp! U(n) aBasetca nomvad sMHeliHad rpynna GL (n, C). TMosromy 
M3 JICEMMbI 2 BbITeKaeT, YTO CYUeCTBYeT KOMMJI€KCHO-aHaJIMTMYeCKOe MpenctaB: 
JeHHe rpynnpl §, Npowom«Karouee 9. 

Ilyctb © — komnuiekcnan oGonouka, £ — cBa3Had 3aMKHyTad nogsrpynné 
rpynnst &. M3 nemmbr 2 cnenyeT, YTO KoMMeKcHyt!o OOoN0uKy § rpynnp £ 
MOXKHO OTOXKCCTBUTh C KOMIMVI€EKCHO-aHaJIMTHYeCKOH To_rpynno rpynnpl 
HetpyqHO moKkasaTb, uTo § samKuyta B @. Ilostomy nogrpynna §  & Kom: 


* Ecam R— pelllecrsenHoe BeKTOpHoe mpoctpaxcTBo (uM anre6pa Jiu), To uepes R& 
oOosHauaeTcA ero KOMMIeKCHaH OOo0UKa,. 
** T[pyroe onpenesienne KOMMeKCHOM OOo0UKH cM. B (4). 
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4akTHa. Tak Kak OHA COJep2KUT MaKCHMAJIbHYIO KOMMaKTHy!0 nogrpynny & 
ynnbl §, TO H 1 K=L. Tem cambim onpefensetca Bnowenne X —> Z, rye 
K = 8/2, Z= GH. Mot Oyzem ropoputb, yTO OfHOpozHOe npoctpanctTBo Z 
WBIAeTCA KOMNEKCHOH OOONO4KOK ONOposHOrO mpoctpanctTBa X, u 
jYQEM OTOKAeECTBIATD X C NOAMHOTOO6pa3sHeM B Z. 
| Ilyctph M = ©6,/H—Huekotopoe ogHopogHoe mpoctpanctBo, V — KoHeuHo- 
fepHoe BeKTOpHoe MpocTpalicTBo Hay nose C. Oto6paxeHnue ©: M—V 
HasbiBaeICA KOBAPHAHTHBIM, CCJIM CyMleCTByeT Takoe HempepbiBHOe npes- 
Hrapnenne @ rpynnb! © B npoctpauctge V, uto (gx) = o(g) D(x) (xEM, 
'€@). KorapvantTHoe oTOGpaxeHNve BCerfa ABJIACTCA AHAJIMTHUeCKHM, a eC/H 
i», M uw © KOMMI€KCHO-aHaJIHIHUHbI, TO WM — KomMeKcHO-aHaMTHUeCcKOe 
TOO paxkeHue. KopaphantHoe o106paxenve ® Ha3biBaeTcCA BEMLECTBEHHBIM, 
CIM CYyllecTByeT Takoe BelllecTBeHHOe NosMpoctpanctspo VprCV, utTo 
rp=V u O(M)CVr. 
| Jlemma 3. ITycmo Z— KomnaeKcnan o60n04Ka KOMNAKMHO2O COHOPOOHOZO 
Apocmparxcmea X. Toeda Kascdoe Koeapuanmnoe omobpaxenue OD: X +V 
. podonscaemca (u npumom eOuKCMeeHHoLM OOpa3s0m) 6 KOMNAeKCHO-aHAAUMUL- 
HecKoe KoeapuanmHoe omobpascenue ‘VY: Z—>V. Ecau P bewecmbenno u @sa- 
'MHO-OOHO3SKaUHO, mo u ‘Y 63auMmHO-OOHO3HQAYHO. 
SaMeTuM, YTO 6CAKOe CONOPOOHOCe Npocmpancmeo K/L, 2de K u L—Kom- 
takmnole epynnot Ju, OonycKaem GelwjeCMeeENHHOe 63AUMHO-COHOSHAUHOe KOGA- 
uanmnoe omoOpascenue 6 HeEKOMOpOe Npocmpancmeo V (*), 

2. Ilyctb M—ogHopoguoe mpoctpanctso rpynnpt JIu ©. O6do3Hauum 
¢epe3 F (M) anre6py Hag nonem C scex HenlpepbiBHEIx dyHkunH Ha M c 
OMIVI€KCHBIMM 3HaveHHaAMM. Kaxyomy amementy g€® ectecTBeHHbIM o6pa30M 


yTBeEYaeT ABTOMOp*H3M g* anreOppl F (M). na kaxpon f € F (M) o6o3Hauum 
Kepes R; muHelHOe mMozmpoctpaxcTBo B fF (M), HaTAHyTOe Ha dyHkuMN Bua 
ef (ge). DyHKuua f HasbiBaeTca Ce puUeCKOH, ecm NpoctpaHcTBo R; 
toHeuHoMepHO. MuoxxkecTBo Bcex ciepHyuecKHxX (PYHKUMH ABAAeTCH noaure6- 
poli amre6ppr F (M). Ecan M=G, to sta mogasmreOpa copnagaet c anre6pont 
peacTapiaiomux cbyHkuuit Ha rpynne © (*). 

Ilyctb Z = @©/§— komnuekcuaa oO6o04uKa KOMMAaKTHOTO OHOposHOrO 
IpoctpaHctna X = &/%. O6o3Haunm uepes 0(X) anreOpy ccbepuueckux PyHk- 
KuH Ha X, uepes 0(Z)—asreOpy KomMmueKcHO-aHamMTHYeCKUX cbepHueckux 
byHkuni wa Z. Ilycth feo(X). Paccmotpum npeyctapienne » rpynnb & B 
poctpauctBe R;, WelicTBylomee mo dopmyse o(k)h=k—'h (REX, hER;), u 
OO3HauMM Yepes > npeyctaBeHue rpynnb! & B R;, mpofomKatouee ~. Ecun 
¢X —TouKa, OTBeyalOllaA Nomrpynne &, To vOOKUM 


(Pf) (go) = (b(g) f) (0) (gé®). 


fem caMbim ompemeisetca oToOOpaxenne P: 0(X)—o0(Z). 
Jlemma 4. Ecau i— ecmecmeéenHoe Broocenue npocmparncmea X e Z, mo 
P seassomcn oO pamHolmu Opve Opyey us0mopdu3smamu aneeop 0(X) u 


* 


| # 
(2). 

O6o3Hauum yepes M(X) MHORKeCTBO BCeEX TOMOMOP(H3MOB @ auJlreOppl 
p(X) BC, ynoBueTBopsiomux ycoBuio w(1)=1. Ornecem kax ol TouKe 
€Z oro6paxenne wz: 0(X)—C, onpenzenennoe dopmy on 


w2(f) = (Pf) (2) (fF €0(X)). 


3 jleMMbI 4 cyileqyeT, YTO 26 (X). OcHoBHOH Halll pe3yJIbTaT COCTOHT B 
Fey rOuleM. 

Teopema 1. Omo6pascenue Q: Z—>M(X), onpedenenuoe opmyaot 
2 (Z) = Wz, ABAMEMCA B3QAUMHO-OOHOSHQALHULM OmoObpamceHueMm Ha. 

HametumM joKa3aTeJIbcTBO aTO Teopembl. IIpex ye Bcero, B 4YacTHOM CuJly- 
jae & = {e} Teopemy 1 slerKo BbIBeCTH M3 pe3sybTaTOB ruiaBbl VI Kuru (*). 
B o6ulem cuyyae OOO3HayMM Yepes p eCTeCTBeHHYIO Npoekuuro rpynupl & ua Z. 
Merxko BugeTb, uTo p*(0(X)) Co(K). Tlostomy sBosnHuKaeT oToOpaxennve 
TAT 


p: M(K)—> M(X), conocrapsswulee KaxKLOMy w EM (K) romomopdpu3sm wp" 
Oxas3bipaeTca, YTO HarpamMa 


GM (®) 
p| 1? 
Z > ™ (X) 


KOMMYTaTHBHa (Yepe3 {2 0603Ha¥eHO OTOOpaxKeHHe, aHaorM4yHoe oTOOpaxe| 
Huo Q). Tak Kak 0 — oroOpaxeHue Ha, TO AA MOKa3aTeMbCTBA TOFO, TY 


Q— oro6paxkenve Ha, MOCTATOUHO MOKa3aTb, YTO p — OTOOparkeHue Ha) 
TlocmeqHee BbITeKaeT H3 CJIeAYIOWeM JIEMMBI: 

Jlemma 5. JIlycmp A u B—Kommymamuenole aneeOpet c eOUuHUuaml| 
C KOHE4HOLM 4UCNOM OOpasyrol4Uux Had norzem C; a: A—> B— maxkot 2omomop 
gusm, amo «(1)=1. Jlonycmum, umo cywecmeyem makoe Aaunetinoe omobpa\ 
acenue B: B—> A, umo B(1)=1 u Bia (x)-y)=x-B(y) EA, yeB). Toed\ 
ecakutl 2eomomoppusm w: A—>C npedcmasum 6 eude w = wa, ede w — 20momop) 
gu3m anee6po Be C. 4 

JIemmMy 5 Hao mpvMeHutb K cnyyaio A=o0(X), B=o(K), «=—p| 
Oro6paxxeHue 8 ompenetuM copmysol 


(Bf) (ko) =| f (kl) dl (Feo (8), 
Xt 


re HHTerpHpOBaHHe MpOHSBOAHTCA NO HHBapHaHTHOH Mepe Ha &, HOpMHDO} 


BaHHOH yCJIOBHeM \ dl = 1. BsaumMnad OHO3HauHOCTh OTOOpaxeHHa YQ cae} 
g 

ayeT W3 JIeMMbl 3, . 

3. Ilycrs @G—rpynna, G’ u G’—ee nogrpynnet. Mbt rosopum, aT 
tpoika (G, &’, G’) sapasetch pasmOoMKeHMEM, eCAM Kab 9/1eMeH’) 
g€6 mpegzcrapum B Baye g = g'-g", rae g’ EB’, g” EG". Usyuenue pasao| 
*KeHHH rpynn JIM paBHOCHIbHO H3yYeHHIO BKJIOUCHHH MexKy TpaH3HTHB| 
HbIMH rpynuamu Jlu mpeo6pa3opanun (4). [lycra &’, KR” — cBA3HbIe 3aMKHYTbIN 
NOArpyMMbl CBASHOH KOMMaKTHOH rpynnst Jlu &; G’, G’, G — xomnseKkcupii 
odomouKH 9sTHx rpyun. Torga & u ©” oroxpectBaaoTca c no_rpynuamt| 
rpyuupt &. Tpotixy (G, G’, ©’) met 6ynem HasbiBaTb KOMN IE KCHOH 060) 
NOUKOH Tpokku (K, RK’, &”). | 

Teopema 2 Komnaekcnaa o60n04uKa pasnoweHuA Aeanemca pasnose 
HUCM. ; 

Ilyerb 3ajano pasioxenne (G, G’, ©’), rae © — nonynpoctan KomnmeKc 
Has rpymna JIu, 8’, ©” —ee cBa3guble 3aMKHYyTbIe KOMMJIeKCHbIe NOATpynMbl 
Ilyctb ©, Gy — Maxcumadpuble nosympoctse noszrpynnsl rpynu G’, ©". Torzi 
tpolika (G, G, ©) raxxe aBasetca pasnoxennem. Moxno 3aMeHuTh rpynnr 
(’, S" conpaxenubimu B @ nosrpynmamu tak, uToObI paslo2%KeHHe (G, G) G 
OblsIO KOMMJIeKCHOH OOO0UKOH HeKOTOporo pa3mox%xKeHuA (RK, K’, RK’), ry 
K, &’, & — nonynpoctTsie KomnakTHre rpynue JIn. 

4. U3 Teopempl | BEIBOAHTCA Cmeyromlad 

Teopema 3. Iycme Z—komnaexcnan o6020uKa KOMNaKmHNoOz0 OOHOpOO 
Hoeo npocmpaucmea X u DO: X >V — e3aumHo-o0HOsHAaYNoe seLyecmeeHHoO 
KoeapuanmHoe omobpascenue. Toeda coomeemcmeyrouee KoebapuanmHoe omobpa 
acenue “Y’ 63QUMHO-OOHOSHQYHO U 63QUMHO-aNaAUMUXHO omobpaxcaem Z wi 
neocob0e aneeOpauueckoe noOmHoecobpasue npocmpaxncmea V. Ecau eeecmu ti 
Z npu nomowtu omobpasnenua Y cmpyxkmypy aneebpauueckoeo MHO2000 pa3un 
mo aneedpa peeyaapnolx dbynxyuli na Z OyOem coenadamb c 0(Z) u ecaKo 
KOMNACKCHO-AHAAUMUUECKOe KOBAPUAHMHOe OMoOpanceHue npocmpancmea Z 
KOHELHOMePHO BeKMOPHOe Npocmpancmeo OYyOeM patUOHAAbHbLM OMOb padiceHUeM 
728 


(| Mbt ropopuM, Y¥TO KOMUsIeKcHaa rpynna JIM fOonycTuMa, ecm ona 
EBUIAETCH KOMIMICKCHOM OOOOUKOH HeKOTOpOH KOMMAaKTHOM rpynubl. Iycrp 
| — ONycTHMaA KOMIMVIeKCHO-aHaJHTHYeCKad NOArpynua AomycTumMou rpynmbpi 
. Torga § s3amKuyta. V3 teopemp 3 caegyet, 4TO MHOrooOpasvHe G/H 
sIdeTCA MHOrooOpasHem IlItelina (°). Oxka3blBaeTcH, 4TO 9STOT pe3sysbTAaT 
‘(pllycKaeT CJleqyloulee OOpamenue: 

‘| Teopema 4. Iycme ©—donycmumaa komnaexcHan epynna Jlu, § — 
 8aMKAYymMaA KOMNAeKCHO-aHaaumuueckan nodepynna. Ecau &/H seasemca 
Mioeoobpasuem Lmetina, mo ceasHad KOMNOHeHMa eOUHUYbL 6 epynne § 


NMcckoscKul rocyapcTBeHHbId YyHHBepCHTeT ' Tlocrynuso 
um. M. B. Jlomonocosa 14 IX 1959 


HWMTHPOBAHHAS JIMNTEPATYPA 


lie G. Hochschild, GD. Most.ow, Ann. Math.,. 66, 495 (1957): 2 G. D. Mo- 
| ow, Ann. Math., 65, 432 (1957). * K. Ulesaaae, Teopua rpynn Jiu, 1, WI, 1948. 
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Jloxzagn Akagwemuu nayr CCCP 
1960. Tom 130, N 4 


to. A. POSAHOB 


OB HHTEPMOJIMPOBAHHM CTALLMOHAPHBIX MPOWECCOB 
C AWMCKPETHbIM BPEMEHEM 


(IT pedcmaeaexo axademuxom A. H. Koamoeopoeoim 25 1X 1959) 


Ilyets x(t) —cTaunoHapHblii B WHpoKOM cMpbicie cyualtHblli mponecd 
(rapametp ¢ IpHHuMaeT UWeJlble 3HAYeHHA), peasM3alMA KOTOPOrO H3BeCTHA Bil 
BCe€ MOMCHTH BpeMeHH ¢, KpOMe KOHeYHOrO 4nCIa {fy, to,..., fs} =T; B 3a. 
MeTKe OOcyxKaeTcA 3aaua JMHeHHO wHTepnonauMn BenMunH x(Z), CET} 
MIpH MOMOMM H3BeCTHOK YacTH peamH3ayuu mponecca x(t), tET. 

Kak O6bIUHO, OTOXECTBMM BCe CJIyYaHHble BeJIMUMHbI, OTJIMUAIOUHeCs) 
pyr OT Wpyra Cc BepOATHOCTbIO, paBHO HYJIO; TOra COBOKYMHOCTb BCex 


i i 
cayualnbix pemuunH A c M|h|? < co o6pasyer rumbOepToBo npocTpa Gaia 


CO CKaJIApHBIM TIpOusBeeHHeM (A,, hz) = Mhyho. Benwunnolh naunyamet mu 
HeHHOH HHTePHOAALMM HEMSBeCTHOrO 3HaYeHHA x(t), CET, aABIAeTCA npoek 


| 
| 


a HaMMeHbIad ommM6Ka of (t) paBHa «QmuHe» |hr (t)| nepnenqukysapa. hr (t)) 
onymeHHoro u3 x(t) Ha A(T). / 

ByeM rosopuTb, To mponecc x(t) MHHeEHHO MHTepNoaupyem| 
ecu or (t) = 0 mpu scex T,¢. Kak moxasaHo B paOotax (?,*), Ora unmep: 
noaupyemocmu npouecca x(t) co chekmpaaoHolt naomuocmolo f (hk) Heo6xodUume 
u Oocmamo4no, 4mobol 


FIP 1 oe oe 
{ugtaws ; 
daa stoboeo mpueonomempuuecKkozeo noaunoma P (e!*), 


Ecam ycuosne (1) He BbINOJHseTCA, TO, KaK HeTpyHO NOHATb, cyulect- 
ByeT MHHUMAJbHBIM NOMMHOM P, (e'%), HMeIOIWHH BUT | 


o (2) =i (ce —e**)™*, oe @[—n, a] , (2) 


TaKOH, ITO 
( | Poe) B 
\ flee oe (3) 


4 , . tray 19 
M BCAKMM TomMHOM P(e*), ana KOTOporO \ EE dk <a, WeMTCA Ha 


—Tt 
a 
P(e"). Hasopem uucuia a, HYAMM CieKTpasbHO MnoTHOCTH iQ) (B enyaae 
rllaqKol CleKTpaJibHolt MmoTHOCTH f (A) YMCA a, —ee HacToOstMe HYyJIM Kpat- 
HOCTH 2771p). 
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O6dosHauum uepes H(T) suHelinoe 3ambikanve Benuuun x(t), 67; no- 
O2KHM 


A(T) =H (T)© A(T). ey 


Kak moKasaHo B pa6ote (°), mpocrpanctso A(T) u3omerpu4Ho npocrpaH- 
crBy &(T) tpurowomerpuyeckux monunomos b (id) = >) bie, nud KOTOPBIX 
ier 


| qT 
2 = 
b iE ah <_ 00, CO CKaJIAPHbIM NponsBemenvem (0, by) = a By (A) Bg (A) 
“Thyerp AAA TPOCTOTHI MHOXKECTBO T 6y eT (HHTeEpBasOM» {to, ioe i .., to +s—l1} 

IMHBI S. 

M3 u30%KeHHOrO BbIlile BbITeKaeT: 

Teopema 1. Bce neuseecmnole snavenun x(t), t€T, Oesouubouno unmep- 
noaupytomca | A(T) =0}| moeda u moavko mozda, Koeda Oauna S KUNMePBANA» 

n 


T He npeegocxodum 4ucaa m= > Mp Hye CheKmpanbHoti nAomHocmuU f (d). 
k=1 
B cayuae S > m pa3smepHocmb «npocmpaxcmea owubok» A(T) paeHa s— m. 
Ilyctb, qasee, 


H(i) == \ et (dh) (5) 


—T 


CHeKTpadbHoe MpemctaBsenHHe mpouecca x(t). BenuuunHy Hansyuulei uHTep- 
NOIAWHH Xr (t) MOXKHO MpeAcTaBuTb B BHe 


T 


kp (t)= | @pQ, ) OM, (6) 


—=Te 
irge dynxuna —, (A, t) TakoBa, 4TO 


| ler Qs DP FA) dK <0, (7) 


== — 


4, Kpome Toro, Dp (4, 2) MOXKHO AaMMPOKCHMHpOBaTb CKOJIb YrOJHO TOUHO B 
(epemHeM KBayjpaTH4HoM c Becom [(h) TpHroHOMeTpH4ecKUMH TNOMHOMaMH 
D>) ce ek (*); HaxomKeHHe e> (¢) mo cyllecTBy HM 3aksIOUaeTCA B Haxo*K]e- 
tp€T 

HHH (pyHKUHA Pr (Nor). 

 Paecmotpum (yHkilu1o 


A, (s, ) =e" —9,(, #). (8) 


| 


Teopema 2. ®ynxyua Ar (h, t) umeem eud 


ty—st1 


aN 
Me Og = some cy0imt, (9) 


20e s—OAuUHa «uNmepeanay T; m— CMeneHb MUNUMAAGHOZO NOAUHOMA Po (e"); 
Koappuyuenmol Ck Moeym Oolmb HalideHel Us Credyrowell CUCMeMbL AUHELHOLX 
ypaéeHeHutl: 
to>—s-+1 
> Anee=B, t—m<l<th—s+l, (10) 


k=t,—m 
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20e 


€ spriteny | OMeo 
Waa Seer caro cae 


Sis 


B,= \ eid (t-1) Py (ec?) dh. 


Fi 


Hampumep, B Culyyae, KOra HeM3BeCTHO JIMIUb OHO 3HayeHne aE) 


ee = 2Fy({ oy) cn 


HW owH6Ka Hansyumen MHTeCpnNONAWHH €CTb 


Tw 


Cie an( | ae (12) | 


—T 


VMntepnomupyemocTb cTalwoHapHoro mpouecca x (f) O3HadaeT, UTO 


A 


S2> (el (Lys (13) | 
a | 


rae H — muHelHoe 3aMblKaHve BCexX BeNHUMH xX (t),— co <t < oo. 
SameTHM, YTO eCIM cHekTpatbHaa qbyHKuua F(A) mponecca x(t) He | 
r | 


a6cOJIOTHO HempeppiBHa, F (A) = \ i (A) + 2 (A), TO coBOKyNHOCTb S=n A(T) | 
ue je : 


COJep2xKHT BeJINUHHbI S BHA 


Se \5() © (ai), (14) | 


Ay 


rye A y—MHOKeCcTBO seOeroBOl Mepbl HYJIb, HA KOTOPOM CocpesoToueHa mMepa 
dd (d), u \|s()[2dE (A) < co (cm, nampunep, (4). 


A, 

Teopema 3. Ecau cmayuoxapneui npoyecc x(t) He uNmepnoaupyen, 
mo coeokynxocmb’ S cocmoum us eeauaun euda (14). B uacmnocmu, ecau 
cneKMpanoHas dyxnxyus F(A) npoyecca x(t) a6coatomno Henpepolena, mo 
Sia: 

JLokasarTesabcTso. He orpanuunpaa oOOmHOCTH, MOXKHO CUHTaTb, TO 
cueKTpasbHaa (byHkuna F(A) mponecca x(t) aOcomoTHO HempeppiBua (cM., 
Haupumep, (*)). [Ipocrpancrso H B sToM cilyyae H30MeTPHYHO mpocTpaHcTBy 

Tw 


% pyHkKunh a(A), \ | a (d) |?f (A) dk < oo. Beamunuam 8 € A(T) 6yzyT cootsert- 


CTBOBaTb (pyHkuH 6 (A) = b(A)/F(A), rae 0 (A) = Po (C”) Dd) e™* €B(T). 
hk 
Jlua mo6oh dbyHKuun a(d) €% uMeem 


™ 7 


\ lesa a= | jaMra—oap A = 


a 
™ 
1; 


ths 


& Af a(A) f(A) — Xe eikk Zs | “t i li ar 


Py Py (e) (15) 
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Tak Kak (byakuua g (A) =| Pp (e)|?/F (4) warerpupyema, a (pyHKOUA 
P(A) = (A) fF (A)/Po(e”) wurerpupyema B KBalpaTe c Becom g(h), TO (A) 
MOXKET ObITh NPHONWKeHa CKOJIb YFOHO TOUHO B cpeqHeM KBa_paTHYHOM 


BeCOM Q (A) TpHrOHOMeTpHyeCKHMM T10JIMHOMaMH d} exe’. Tlostomy u3 coor- 


k 
omeHHsx (15) BbireKaer, uTo 


Tw 


int \ |a (4) —8(A) Pf) da = 0, (16) 


iG 


fe inf Oeperca mo Bcem 6(A), coorsercrByloujuM BemuunHam 5€A(T) mpu 
C€BO3MOXKHDIX T’, Papenctso %e (16) o3Hauaet, uTO H= U A(T) ua 
ji 


n H(T) = 0, 4uro u Tpe6oBanocb fOKa3aTb. 
7 ; 


Matematuyeckult MHcTHTyT um. B. A. Crekmosa Ilocrynust0 
Akaylemuu HayK CCCP { VIII 1959 


WMTHPOBAHHAS JIMTEPATYPA 


J AV HK ou MoT ojpso.8,, biomes MiY  Nol6. 2) Te (L941) 2 AGM. Sh isa onen emt 
NMaTeM. HayK, 4, B. 4, 171 (1949). % 10. A. Pos3auos, J[AH, 116, Ne 6, 22 (1957). 
i tO. A. Po3auoes, Yen. matem. nayk, 13, B. 2 (80), 93 (1958). 
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Jloksagm Axkayemun nayr CCCP 
1960. Tom 130, Ne 4 


MATEMATHKA | 


B. M. THXOMHPOB 


OB n-MEPHbIX MOMEPEXYHHKAX HEKOTOPbIX ®YHKUMOHAJIBHBIX | 
K JIACCOB | 


(IIpedemaeneno axademuxom A. H. Koamoeoposoim 14 1X 1959) 


1. Ilyerh F -—MioxecrBo, slexaulee B OaHaxoBoM mpoctpaHcTBe R, Cco-} 
CTOALLEM H3 3IeEMeHTOB {Xx, y,...,f,-.-}; Ln—HeKOTOPOe JIMHEHHOe N-MepHoOe | 
momupoctpaHcTBo. BBeyem BeJIMUMHbI ! 

o(x, Lz) =inillxe—y|, ¢o(F, Ly) = supe (x, Ln). 
yELy, xG@ F 
Tlocneguioro ~BeswuMHy OyyeM Ha3bIBaTh OTK JOHEHHEM MHO KeCTBa} 
F ot noxnpoctpauctTsBa Ly. Huu ppare d(F, Lp) 0 BCeM NO | 


OHH BbIUHCJIATHCb JIA HEKOTOPbIX Ku1aCcoB cbyHkuui B meTpuke L?. 
Mpbl jOKa3bIBaeM CJley!OllyIo TeopeMy O6 N-MepHbIX MonepeyHHKax”*: 
Teopema. JTycmo U—edunuunan cepa @ npocmpaucmee R; Fn+ 1 U% 
Un+4—cevenusn mHoocecme F u U nexomopoim (n-+- 1)-mepHoim nodnpo- } 
cmpancmeom Ly+ 4. To2da, ecath 0Un4 420 Fay, mo d,(F) > 
Hcnoubsya asTy TeopeMy, MbI BBIUMCJIAem 2 N-MepHbIe NOMepeyHHKH B MeT- 
puke C culeqyiolWluX V3BeCTHBIX B TeOPpHH NpHOmMKeHHM Kaccop 2x-nepHogu- | 
YeCKHX (PYHKUHH, B CpeHeEM paBHbIX HyJIIO: | 
a) Kulacca F, BellecTBeHHBIX (byHkuMH f(x), DJIA KOTOPbIX WMeeT MeCTO | 
vrai max | f (x) | <1; 
6) Kuacca An pyHkun f(z) =f (x-+ iy), BellecTBeHHBIX Ha BelecTBeH- | 
HOH OCH, peryJIApHBIX B Nooce—A<y<+h u ypoBneTBopsiomlux Tam | 
HepapeucTBy | Ref (z)| < 1; 
B) Kgacca 12,0 < I, yuku f (9) =u(o, 8), O<0<2r, rae mynKunn 
wr G)s Osea, 0<0<2r, TapMOHHUHEI B oe panuyca efMHMua 4H | 
YHOBJIETBOPAIOT B HEM HepaBencTBy: |w(r, 8)| < 1 ; 
a TakoKe | 
Tr) kmacca By, byHkuul f(z), avamuruueckux B Kpyre |z|<1, aA KOTO- 
pax |f(2)) <1, |z| <1. 
bl MOK@2KeM, 4TO: 


ee) m(r+4) 
de 0 reel 
(Pr) ( an) m(n+ 4)" = of On () 
— NS i 4 . . 
don (An) = 8 (An Tan) = 2 eS “Qn +i)chQmei@rpa? 
m =0 
; 
don (Te) = 8 (I'py Tan) = = arc tgp? +3, (III) | 
] 


* Bpipaxkenne x-+ yU, rye y>0, U—muoxmectso, osnauaet y Hac MHOKeCTBO 
TOWeK, NpeqcTaBuMbIX B BUFe Xx+ yz, ZEU. 
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GHaueHHe OTKJIOHEHHM JIA MepeuHCJIeHHbIX KWaCCOB OT MmpocTpaucTBa Ton 
hn 


JIHHOMOB >, (Q,coskx -- bysinkx) Oblim aBHO BBIUHCWIeEHBI B pa6otax 


k=1 

K. @apapa (*) uw H. VW. Axnesepa u M. IT. Kpeiina () Jit. Kalaccas £7, 
. MW. Axuesepa (*) gaa xnacca A, u M. T. Kpeiina (°) gaa Kuacca Ty. 
_ Coornomenna (I)— (III) noxka3preaior, uTo NOMpocTpancTBo T's, «HaH- 
PCHEHINHM OOpasOM» IIpuMbIKaeT B MeTpuKe C Ko MHoxKecTBam F,, A, u ies 
CM BC€X BOSMOXKHBIX JMHEHHbIX MOANpOcTpaHcTB pasMepHocTH 2n *, 

Jia Kuacca By, BbIMOHeHO COOTHOIIeHHe: 


dy (Bg) =S(Bz, Pn) = 


a 


4 
n(n—1)...(n—k+1)° 


HayeHHe OTKJIOHCHHA KJlacca Bp ot npocTpancrBa P, asmreOpawuecKux m0- 
MHOMOB BBIUMCJIeHO B HeJaBHeH paOoTte K. HM. BaGeuxo (°). 
Bo. 4 Mbl Dpupozum *opmyJbI AIA N-MepHbIX MOMepeyYHHKOB H UX OMCHKH 


E a 
A KJlaccoB ee (PyHKUMH Ss TepeMeHHBIX TylaqKocTH g HM Kslacca (byHKMO- 


f ~(a, 6] 
aiop F at , ANA KOTOPbIX HeT paspaOoTaHHOH TeopHu mpHOmHxKeHHH ux 


aKHM-JIHO0 (buKCHPOBaHHbIM NOAMpocTpakcTBom. 

2. Ilepexoqum kK foKa3aTesbcTBy Teopembl. Berpeuaromeeca jamee n-Mep- 
j9e mpocrpanctBo Ly, Mbl pacCMaTPHBaeM PeaJIM3OBaHHbIM B BHJe KOOPyMHAT- 
‘oro f-MepHOrO MIpOCTpaHCTBa C TOUKAMH Y = (Y1,..., Yn). HyneBot Bextop Ly, 
Oo3sHauuM uepe3 9. B Ly, cuntaeTcaA 3afaHHOH seOeroBa Mepa. 

Jiemma. IJIycmo Uy —6oinyKaoe yermpaaonocummempu4uHoe meno 6 
i(purHom N-mepHom npocmpaucmee Ry c yenmpom @ Hyne; Un + 1— cereHue 
Viv HeKOMOpPoLM GuKCUpoBaHHolm (n+- 1)-mepHolm noOnpocmparncmeom Lata Gc 
Ry, an +1<N; Sp—epanuya Un+ . Toeda Ona aw6oe0 n-mepxoeo noo- 
Moenacm Ly, HatioOemcaA mouka Xy =Xo(Ln)€Sn maxkaa, umo eunep- 


Laockocmb X)>+ Ly AeAKemcA ONOpHOL eunepnaockocmoio Un, m. e. OAA A0- 
(020 © >0 
(1 +e2)x%,+Ll,0 Un =0. (A) 


| 
SajlaHHoe B JICEMMe BBINyKJ0e WeHTPaJIbHOCMMMeTpH4HOe Teslo Uy 3ayaerT 
Ry OaHaxoBy MeTpHKy, B KOTOPOH OHO CaMO ABsIAeTCA ccbepoH. CoorHoute- 

me (A) osHauaeT, uTO B 3TOH MeTpHKe p(X, Ln) = 1. 

TakuM oO6pa30M, Hallia JIieMMa MOXeT ObiITb NepedopMyIMpoBaHa Tak: 

| n-Mepxolii nonepeanuk n-mepHoi cqbepol ne ymMenoiuaemcaA om noepymceHun 

le 6 noOnpocmpancmeo Oonoweeo 4uUCna UsMepeHUtl. 

— TlokasatTeabceTBo wemMMbl. BaHaxopa MeTpukKa, 3aaHHaa TesloM Uy, 

mpemenseT B Ry HekoTOpy1o ToMosoruio. PaccMoTpHM cvJleAyIOULy!O HeOTpH- 

KaTeIbHyIO (PyHKUHIO ABYX TepeMeHHBIX xES, H YELp: 


max y MO BCeM _ TaKHM, 4TO x+y +7 Uy€Un, 
| p(x, y) = ecmu x + yEUn;__ (1) 
| 0, ecw x + YERn\UN- 


Mynkuua —(x, y) HempeppiBHa. JleHcTBHTeIbHO, eCIH 9 (Xo, Yo) =%> 0, 
‘Oo mia mo6nx 6 >O nu x+ylx+y)+5UN Mbl TomyyuM, ao a—d< 
So (x, y)<a+8; ecnm xe 9(%, Yo) = 9, TO AA MOOBIX 6 HX + YEX + 
fF Yo + 6Uy nonywum O< e(%, y)< 26. 

TlonoxuM Tenepb (x) = max e(%, y). OuepugHo, To }(x) HelpeppiBHa 

y Ely ‘ 

ia Sy. Yrsep2xenve JIEMMbI SKBHBAJICHTHO CYILCCTBOBAHHIO TOUKH X%)ESp 
ako, uTo (x))=0. Nonycrum o6patuoe. Ilyctb yuna mo6o0l TOUKH 
-ESn b(x) >0 4H, creqoBaTeJbHO, BBHAY HeMpepbIBHOCTH (x) H KOMMaKTHO- 


* OTMeTHM B CBA3H C STUM, UTO MpocTpaHcTBO Ten, BOOOmMe TOBOpA, He ABMAAeTCA 
[MHCTBEHHEIM MO{MpocrpavcTBOM, YAOBJETBOPAIOULHM 9KCTpeMawbHOMy cBoiicTBy (I). 
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cTH Sn, b(x) S>a>0. Wna Kaxgoro x et ala MHO2KeCTBO G(x) C fy 
OYeBHAHO HellycToe, Takoe, uTO ec YEG (x), 


Ot, Y) S Yao. (2 


V3 (2) u nempeppipHoctn ¢ (x, y) BbITeKaeT 3AMKHYTOCTb MHOXxecTBa G (x) 
Muoxectso G(x) BbityKso0. JfelicrBuTembHO, eCIIH Y1, Y2€G(x), TO 9TO O3Ha| 
uaeT, uTo xty,+%4, aUy CUO iui Vom 17,aUy CUnN. Ho tora | 
x+y t+ tet VeeUveUn, VtR=115>0, 120 BBuaAy BEINyK) 
jloctu MuHoxKecTBa Uy. Kpome Toro, MHO2KECTBO G (x) HU IIpH KaKOM X H) 
coqepxKUT HyseBoro BexTopa 9, Tak Kak, BcsegcTBue (1), ¢(¥, _ 9) = 0, | 
BCJIEICTBHE PaBeHCTBA © (x, Jah y), B KOTOpoM 4epes x O603HAa; 
yeHa TOUKa, CHMMeTPHUHad C x OTHOCHTEJIbHO eHTpa (HanOMHYM, 4TO Uy, | 
CuleOBaTeIbHO, HW Sp IWeHTpasIbHOCHMMETPHUHBI), MbI MOJYYHM, YTO MHOKE}) 


crsa G(x) Kak (yHKUMM OT X KOcocuMMeTpHUHEI: G(x) = —G(x). Haxoj 
Hell, H3 HeMpepbIBHOCTH (PYHKUHH (x, v) JerKO BbIBeCTH HeMPepbIBHYy!O 3a) 
BUCHMOCTb MHOxKecTBa G(x) or x. Beuyy BbillyKocTH G(x) Bce 9TH MHO} 
2KeCTBA H3MePHMBI. 

Ilyctb y (x) o603Ha¥aeT LeEHTp TAxKeCTH MHOXKecTBa G(x). M3 cka3annor” 
BbIMMe BbITeKaeT, ITO: 

a) 4 (x) —BeKTOp n U38MepeHHH, HeEIpepbIBHO 3aBHCALIMH OT X; 

6) _ (x) =£9 wu B OgHOH TouKe x ESz; 

B) (x) = — (4). 

Ho, cormacHo Teopeme Bopcyka (“), Ha n-MepHolt ccipepe He MOXKeT cy, 
I[€CTBOBATb fl-MepHOrO BeKTOPHOTO 0JIA, YOBJIETBOPAIOWero CBOMCTBaN) 
a) —B) * 

Mbt mpvuitm K mpoTuBopeunio. Jlemma yoKka3aHa. V3 memMpl 
nojyyaetca mpocro. Ilycrs L,—wHekoTopoe sHHeHOe NO_MpocTpaHcTBo. 
PaccMOTpHM MHHHMaJIbHoe TogmpoctpancTtBo Ry Takoe, 4TO OHO conep aay 
nloympocrpancTBo Lp +, TeOpeMbl H aHHoe moqmpocrpauctso L,. Tlyctp Uy. 
O3HavaeT ceyeHHe eMHHUHON cceppr U nognpocrpauctBom Ry. | 

CorjacHo jleMMe HalijeTcA TOUKa X%)GaUnz4,C Fri, F takaa, utc 
aaa mo6oro se >O0 (Iit+e)x) +L, aUy =0 u, cnenoBatenbuo, | 


(1 Be\x Ea ee Oo (3) 


Jlerko MOHATb, 4TO COOTHOIMeHHe (3) O3Ha4aeT, 4TO (Xo, Ln) > 


rane 
Bauty UpovssorbHoctu ¢ u L, mosyyaem TO, uTO TpeOoBaocb B Teopeme | 
3. Bpipeyem Tenepb cooTHoeHHe (I). Ilycrp fo(x) o3HauaeT cbyHKILHK 


u3 F,, Id KOTOpOL §9 (x) = = sgnsin nx. PyHkuna fy (x) oOnanaeT cueny1:| 
IMMMH CBOHCTBaMH: 


4 aS (— 41 ed) 
a) max |fo(x)| = a a 
x €[0, 27] 9 (21m + 1) 


6) fo(x) MpHHuMaeT cBOe MaKCHMaJIbHOe 3HayeHHe C YepexyIouluMucs 3Ha-| 
KaMH B 2n MTOCNeOBaTebHEIX TOUKAX UHTepBasa [0,2r): Xp -13) 
nh 


(k=0,1,..., 2n—1).e=1, ecu r uernoe, u © =0, ecu r neuetHoe. O60-! 
3HauuM yepes A, unTepBal kn x<(k+1)n, R=O, 1,...,2n—1. Pac. 
CMOTpHM 2n KYCOUHO-IIOCTOAHHEIX (pyHKUMM: ©, (x)= 1, ‘ecm x € Ag; 
~2(x) =0, ecnu x€ Ay. Ilycts Lon, o3Hayaet (2n — 1)-mepHoe mpoctTpaH- 


ac i 2 4 
cTBO (pyHkiMh f(x), Qa KoTopprx f'” (x) = y} Ck Pr (x), >, Cp 10. Tloxa- 
0 =O 


* OrmeTuM, ut0 Teopema BopcyKa MoxkeT ObITh JerKO BEIBeMeHAa 3 H3BeCTHO! TEOPeMBI 
Thocrepuk a Meith nemesis © NOKpbITHH cep, KaK 93TO HM cyenaHo B (8), crp. 107. 
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KEM, ITO Ona ecakoll ynxyuu f (xX)ELon—1, Aaa Komopoit |f (x)| <1, 
D<xX< 2, u Ha neKomopom A, |f"(x)|=1, eoinoanaemca Hepaeencmeo 


Tax $17 (ali wettea x aye 4 

eet (x) | eo ) | °, 
CoorHouenua (I) BRIBOMATCA aBTOMaTHYecKH u3 (4) H TeopeMEt. 
IIpeqnonoxuM, He orpanMunBas oOmHOcTH, uTo f” (x) = +1 pan x Ay. 


Paso0pem cbyHKiuto f(x) Ha Be f (x) = fo (x) +f, (x). 

JloryeruM, 4TO (Id HeKOTOpOH (byHKuMu f(x) BBINOHAeTCH HepaBeH- 
TBO, OOpatHoe (4). Torya byHKuus f, (x) OyneT B TOUKAX xX, UMeTb 2n TlepeMeH 
‘bHakoB. IIpumenup r—Il pas Treopemy JlarpamxKa, nomyuuM, 4TO (PyHKWAsA 
‘—U (x) uMeeT Takxe 2n TepeMeH 3HaKOB, Yero He MOMKeT ObITb, TaK Kak 
DHA KYCOUHO-JIMHeMHa Had 2n—1 oTpesKax A,, R=1,2,...,2n2—1, u Mo- 
rTosHHa Ha Ao. 

Papenctsa (II) u (III) mMoxHO nonyuuTb, ocHOBbIBaACb Ha aHaJIOrHUHbIXx 
paccy KeCHHAX. 

4, Jelictputeibubld (byHkuvonan F(f) Ha muomwectBe A wus GaHaxoBa 
mpoctpanctpa R Ha30BeM yJOBMeETBOPAWMUM ycuoBulw Tenapyepa 
mnokasatTesem B, OCB], ecan |F(f)—F(f’)|<||f—f’ ||®. Uepes 


A 
g OOO3HAYMM MHO2XKeCTBO BCeX TaKHX (pyHKIMMOHaJIOB. 


= a,b e 
B yactTHoctH, Fi Jo3gHauaer MHO2KeCTBO cbyHkwHH Ha oTpe3sKe [a, OD], 


'VOBJIETBOPAIOMIUX OObIYHOMYy ycsIOBHIO Tempyepa 
[Fy — FE) <[x—x' |? 
E 
F,° —MHOXKeCTBO (PYHKUMOHAIOB, yAOBNeTBOpAOMAX ycoBuIo Tesbyepa 


— 


ke mOKasaTeyiem B Hay S-MepHbIM Ky6om E;:|xp|<4/,, R=1,2,...,8, € 
MeTPHKOH 
\|4—x’ || = max |x,—~xz|- 

UES <is 


sla, b] 
Fo. — MHOKeCTBO (PYHKIMOHAJIOB, YNOBJICTBOPAIOWINX ycsoBHI0 Teub- 


lepa Cc MoKasaTesieM B Hay, IpocrpaHcTBOM je 4 cpyHKuuh f (x), yOBMeTBO- 
pxiomux Ha [a, 6] ycnosuio JIunumuya (8 = 1) c f(a) =0. 


Hakouell, lycTb Fae O3HavaeT MHO*KecTBO (byHKUMH f (xz,..., Xs) Ss Me- 
peMeHHBIX TrulayqKOcTH gq B cMbIcyie (°) (cTp. 32). 

_ Vimeror mecto culeqyromme cooTHomenua (f(n)=gln) AAA NOMOKUTEIb- 
HEIX (byHKuMH f HU g OT N OsHaYaeT, YTO TIpH N—>oco f=O(g) 4 g=O(f)): 
| 


TN bIMea b—a\8. ; Exe , 4 Be 
Pree Uf ~[a, }] b — B 
sy evap (Fa yA nals 3 Pads (Fol = | D TES ‘Ns al 


CoorHolleHHe B) ABIAeTCA OOOOMLEHHEM COOTHOMICHHA dy (Fi*) = 1/n7, m0- 
gyyeHHoro C. Bb. Creuxnupim (7°). 

B 3akmioyenue mpunomy riy6oKyio OsarogapHoctp A. H. Koamoroposy 
3a BHHMaHHe K 9TOM padorTe. 


_ MockopcKult TrocyapcTBeHHbIN yHHBepCHTeT Tlocrynuuo 
um. M. B. Jlomonocosa 10 1X 1959 
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Jlokaagm Axagemun nayr CCCP i 
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MATEMATHKA} 
A. UN®JIMTY, B. H. MACJIEHHHKOBA u JI. H. KAMbBIHHH 

O TIPHMEHHMOCTH METOJA ©YPbE K PEWEHHIO MEPBOM 
KPAEBOM 3AJAUM JJIA KBASHJIMHEMHOrO 


MNAPABOJIAYECKOrO YPABHEHHSA 
(I1pedcmaeaexo akademuxom C. JI. Co6oneeoim 10 1X 1959) 


B 3aMeTke paccMaTpyBaetca lapadouMyeckoe ypaBHeHHe C HesMHeHHOCTbIOY 
Bua . 


a |p) 5 |—a a +o (x, fy weed): (1) 


IIpennonaraem, uTo Ha orpesKe [0, /] p(x) qBaxabI HempepplBHO Luq-| 
cbepentupyema, a g (x) HempepbiBHO Auddepenupyema, npuuem p (x) > Po > 0. | 
IIpeqnonaraetca, uto f(x, ¢, u) HempepblIBHa BMeCTe CO CBOHMH TIpOuSBO]L- | 
HbIMH Of/Ox, Of /Ou, O°f/Ox?, O?f/OxOu u O?f/Ou2 TIO BCeM CBOHM apryMeHTaM } 
B o6macTu (OK KX <1, 0<t<T, |u| < oc), npnuem aman O Kx LO0<t<T] 
u |u| <K cnpapeyimBbl HepaBeHcTBa | 


|O*f/axmdun [| <F(T)@(K), &=0, 1,2, m+n=k, (2) 


rye F(T) u o(K)—Hxeorpuuatenbuble, HeyObiBaloulue (YHKUHH CBOHX ap-) 
PYMEHTOB, OlpejleJIeHHble JIA BCeX NOJOKUTeIbHBIX T wu K MW KOHeYHbIe pH} 
KOHedHBIX T u K. Kpome toro, nyctb f(x, t, u) yRoBmeTBopseT ‘ 


FO, ¢; 1) =f, ty uy = 0. (3) 


Ileppaad KpaeBad 3afaua WIA HeCaMOCONpsAKeHHOrO MapaOomMyeckoro ypaB- | 
HeEHHA C KOS@DHUMEHTaMH, 3aBHCALLUMH OT U, paCCMaTPHBalaCb PAXOM aBTOPOB | 
(°*). Lembo HalieH 3aMeTKH SABJIAeTCH MpuMeHeHue MeToga Dypbe u MerTO- 
na Ulaymepa k pelienuio NocTaBJeHHOH 3anauH. B pesyibTaTe mpvmMeHenna 
Metoqa @ypbe 3ayaua CBOJMTCA K OeCKOHeEYHOH CHCTeMe HeJIMHeHHbIX MHTe- 
rpaJIbHbIX ypaBHeHHH, pelleHHe KOTOpOH NomyyeHo Merogom ILayyepa (meron. 
HeNO{BHxKHOK TOUKH). BBOAATCH ABa OMpeeeHuA OOOOUIEHHIX pellenni, WA - 
TOK a3 aTeJIbCTBa CYULECTBOBaHHA H CEXMHCTBEHHOCTH KOTOPbIX TpeOVIOTCA MeHbILIHe 
OrpaHH4eHHA Ha HavaJibuble JaHHble, YeM DJIA KlaCCHYeCKUX pelleHuli. 

Cuayasa paccMorpum KJlaccHyeckyio MocraHosBky | kpaeBoli 3aqauu Jia ypaB- 
HeHnA (1), COCTOAMLyIO B ONpekeseHuH HeMpepbIBHOTO BMECTE C IpOH3BOJHEIMH 
du/dx, Ou/ot, 0?u/dx* pemenua u(x, t) B3amKHyTOH OOnactuG (O<x<10<t<T), 
YAOBJIETBOPAIOMLerO HavaJIbHOMY YCJIOBHIO | 


u(x, 0) = g(x) (4) 
HM TpaHHYHbIM yCJIOBHAM : | 
(0; t) =) ae (5) 


Metogom ®ypbe pemenne I Kpaespol sagauu (1), (4), (5) umerca B Bue 


w(x, t)= DAR) An), (6) 


n=t1 


uTO CBOmUT sagayy (1), (4), (5) kK uccneqoBanuio G6ecKOHeuHO CHCTeMBI He- 
JIMHCHHBIX MHTerpaJIbHbIX ypaBHeHUult 


tl hes 

Ace Nereare I(x, tS) Ab (2) X: (x)) Xn(x)dedx, (7) 
00 Rest 
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1,2, ... , Tye X,(x)— nomHaad OpToHOpMupoBaHHad CucTeMa COOCTBeHHbIXx 
WHKUMK sagaun Ulrypma — JIuysuaia 


LOS WL; (3) 
X (0) =X () =0; (9) 
L(X) = [ep @) S| —g0) Xm; (10) 
ee \ g (x) Xn (x) dx. (11) 


| 0 

|| B nambHetiiem wcnomDsyioTca u3gBecTHBIe (1) cBolicTBa COOCTBeHHEIX (pyHK- 
mi X,(x) uM coOcTBeHHDIX3HaveHHit i, 3agaun [rypma — Jluysuana (8), (9). 
|| JIemma 1. Ecau f(x, t, u) ydoeremeopaem (2), (3), u(x, t) usmepuma 
) ¢ u Henpepolena emecme c Ou/Ox no x, npuwem @ G yooeremeopaem nepa- 
Wicmeam 


[u(x, t)|<K; (12) 
|Ou(x, t)/ox|<K; (13) 
| Ou (x + Ax, t)/Ox—du(x, t/dx|<K| Axl, (14) 


0 Koap@@uyuenmet Pypoe f(x, t, u(x, t)) no cucmeme Xpn{x) ydoeaemeopsa- 
im Hepaeencmey 


On (t= Dida, (15) 


( nocmosnnan D saeucum om p(x), p’ (x), q(x), K, T. 

Mccnenopanue cucTemb! (7) mpoBoyuTCA moO cxeMe pa6ots! (7) O_HOrO u3 
BTOPOB CJlelyIouluM O6pa30m. PaccmaTpHBaeTcA HeMeTpH3yeMoe TOsHOe JIH- 
PHHOe TOMOOrHYeCKOe MpOCTpaHCcTBO CY gyuxunit u (x, t), YMOBMeTBOpAIO- 
wx (5), HelpepplIBHBIX To x u ¢ B OOMacTH G, HMeIOWIMX YacTHBIe mpous- 
fHble Ou/Ox, HelpeppiBHble 10 x MH u3MepuMbIe Tio ¢, Cc TomONOrHeH, 3a- 
HHOH OllepallveH mpefesbHOrO Mepexoja 


lim sup |u(x, t)—uz(x, t)|=9, (16) 
k+>oo (x, t) €@G 
lim sup |Ou(x, t)/Ox'— dug (x, 2)/0x| = 0 (17) 


k>00 0< K <1 
pu s060m dbuKkcupopanHom ¢ u3 [0, 7]). B C” paccmarpuBaetca 3aMK- 
yToe BBIINYyKJIO€ MHOMKECTBO CW snemeutos u3 C Hy YAOBJeETBOPAIOMHX (12), 
3) u (14), rae K—noctosnuan. Ha CW onpeyeaisnercs HemmHeliHbrit onepa- 
op A (v = Au) Takum 06pasom, 470, ecu uC! wu 3agaHo c nomompio (6), TO 


v(x, t)= >} Bua (t) Xn(x), 


qe B,(t) ompenemseTca C MOMOMIbIO U(x, t) U3 
iol 
a(t) = cre +p wae i, %, t)) Xe dcde, fn = beee 
00 
2 1 
O6acTb 3HayeHHu onepaTopa A Je2%KUT IPH 9TOM B Cee 
Teopema 1. IJpu Oocmamouxo manom w. onepamop A nepeeodum éol- 
yxaoe @ C™ mnoowecmeo Ck) @ ceo1o KOMNAaKMHYIO YacMD. 
Teopema 2. Ecau f(x, t, u) yooesemeopsem (2), (3), mo npu pw Ooc- 
amMoUHO MaAOM cCYytUecmMeyern no Kpatineli mepe OOHA UHeAapuaHMAAaA mo4Ka 


moOpaxcenun v= Au. 
Teopema 3. Beckonewnaa cucmema (7) umeem eduncmeennoe pewulenue 


n(t), n=l, 2,..., @ Kaacce Henpepbvl6ndlx Qynkyull, yOoeremeopsAroluux 
enoeusm | An (t)|< AG@n, ede SY} Qn << 00, ecau f(x, t, u) Henpepelena no x, 
n=1 


u yOoeremeopsnem ycaoeuro JIuniuuYya no U. 
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Teopema 4. Ecau p(x), q(x), f(%, t, u) ydoeremeopstrom cpopmy Aw 
posaHHelm @ HaWaAe 3aMemKuU mpebosanuAm; g(x) mpuscdbl HenpepoleHo dus| 
chepenuupyema u yooeremeopaem ycaoguam (9) u L(g) =0 npux=O0u x= i 
mo npu OocmamouHo maaom 6 G cywuecmeyem eOUNCMeeHHOe KAACCULECK 
pewenue I Kpaesoti sadauu (1), (4), (5), npedcmaeumoe 6 eude (6). | 
Sameuanue. IlockombKy MbI He HakslaQbiIBaeM HMKAaKMX OPpaHHdeHy} 
Ha XapaKTep mopegenua Of/Ou, TO HeyqMBHTeIbHO (cM. (°)), YTO CYyHLeCTB'} 
BaHHe WM eMHCTBeEHHOCTb KylaccuyecKoro pelleHHa I KpaeBoi 3agauu (1), (4) 


(5) OKa3aHbl IPH MaJIbIX pw. 


Teopema 5 (Koppexruocru). Kuaaccuweckue pewenun u,(Xx, t), Us (x, 


| 
I Kpaesoti 3adauu Ors ypasnenusa (1), yOoeremeopsroujue (5), (12) u HAUL AHOl| 


ii 


YCAOBUAM i 
uy (x, 0) = g1 (x); cr | 
us (x, 0) = ge (x) (1g 

npu OocmamouKo manom p OyOym no MoOdYAIO KAK Ye2oOHO MAO OMAUKAMEE) 

6 G, ecau | 91 (x) — g2(x)|, 18,(%) — 8, (%)| Cocmamoxno mano Ona 6cex & 

Ho. [(O} Ly: 


Teopema 6. Ecau u,(x, t), Us(x, t)—Kaaccuueckue @ G pewenul 

I Kpaeeoti sadauu (1), (5), npedcmaeumole 6 eude (6), yOosremeopsomue (12) } 

Havanbhoim ycaoeusm (19), (20), mo Oran OX tT 
l 


1 i 
[ar (x, 2) —wa(x, NP dx < AV fer (*) — ge WP dx, (2() 
5 
20e nocmosiunan A 3aeucum moaoko om K u T. 

Onpegesennue |. Henpeppisuyto dynKunio u(x, 7) Ha30Bem 060¢ 
ILeHHBIM pemeHuem I kpaeBow 3anaun (1), (4), (5), ecm u(x, ¥ 
ABIACTCA TIpeseJIOM PpaBHOMepHO CxOAeHicaA B G pH m-— > oo Oc se LOBE! 
TeNIbHOCTH KJIACCHYCCKHX pelleHHH Um (x, ¢), UpefcTaBuMbIx B Bue (6) 
ypapHenua (1) c rpaHHuHbiMH ycJIOBYAMH (5) H HadaJIbHbIMH JaHHbIMu 


Um (xX, 0) = Sm (x) (21 


TAKHMH, 4YTO Ym (x) paBHoMepHO Ha [0, /] cxoquTes Kk g(x). 


Teopema 7. Ecau g(x) ydoeremeopaem (9) u umeem g’(x), g” (x) 
npusem g" (x) uNmeepupyema Cc Keadpamom na [0, /], mo npu w% Oocmamo4un 
MaNOM cytuecmeyem no mMeHoUletL mepe OOHO OO0OWeHHOe 6 CMbICAe ONpederE 
Hus | pewenue u(x, t) I Kpaesoti 3adauu (1), (4), (5). | 

Jina joKasaTeibcTBa TeopeMbl 7 CTPOHTCH MOCMeOBaTebHOCTh KaccH 
YeCKHX peleHHH Um (x, ft) sanauu (1), (5), yOBmeTBOpAIONMX HayaJbHbIN 
ycIOBuAM (21), rye 


l 
| 


ny 


m 


&m (x)= > CrX pz (X) 


k=1 
(Ce —kooappuunentst WPyppe g(x) (11)). K.aaccuyeckue pemenua wnmyTes 
B Buse 


(oe) 
iden (set) epee (suena 

Reel! 
4YTO HpHBOAMT K BONpocy O CYLIeCTBOBaHHH pelieHHA KOHeUHOM CHCTeME 
HeJMHeHHBIX HMHTerpasbHbIX ypaBHenui. BBogutca smunelinoe HemMeTpusyemo 
MOJHOe TOMOMOTHYecKoe Mpoctpauctso R dynkunk w(x, ¢), 3aqanHpix Ha G 
HEIPEPbIBHBIX NO X, M3Me€pUMbIX NO ¢t, yAOBeTBOpsoMNX (5) c Tonoorueli 
3alaBaeMOl IpeeJIbHbIM MepexoJOM 


lim sup |u(x, t)—up(x, t)| =0. 
k>0 0< XK <1 
B R paccmMatpupaetcaA KOMMaKTHOe BbIIyKI0e MHOxKecTBO D 937eMeHTO 
u us R, yoBnersoparouux (12) u |u(x + Ax, t)—u(x, t)|<L| Ax}. Ha 1 
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“CMaTPHBaeTCA ee Am (U = Amu), 3a]aBaeMbI Tak, ¥TO ecau we D, 


| tomaraem v(x, = Sarre t) Xp (x), roe Bi” (t) onpegenaerca c mo- 


IbIO (x t) u3 

| fal 

M(t) = cee tw Re teem Ly AU (ee) )eX, (dda Rea oan 
i] 00 


|| HokasaTembcTBO CyLeCTBOBAHHA pelleHuA ypaBHeHuA u = Apu B TOJHOM 
HHe€HHOM TONOJIOPHYeCKOM, HO He MeTpH3yeMoM lIpocTpaHcTBe R CBO_UTCH 
jipuMeHeHvIo upuHynna INayyzepa B nOAHOM JIMHeMHOM MeTpHyecKOM I1po- 
baHcTBe Cc MoMOuIbIO MpHema A. H. Tuxonopa (*). 

Teopema 8 (koppekTHocTu o606uleHHOrO pelieHu si). Ecau EUS 
pOuWeHHoe 6 CMbICAe ONpedeneHuA | pewuenue I seer 3adauu (1), (4), (5) 
OHO €OUHCMBEHHO 6 KAAaCCe Henpepolenoix Ha G ynKuyuli, ecau HaUaAoHas 
WAKYUA HenpepoleHa Ha [0, 1] u ydOoeremeopsem (9). 

/Teopema 9. Ecau u,(x, t), uy(x, t) — o606wennole @ Cmbicae onpede- 
mua | pewernusa | Kpaeeou sadauu (1), (5) C HavanoHolmu OanHolmu (18), 
9), mo npu w OocmamouHo maanom | Uz (x, t)—Us(x, t)| 6yOem Kak yeodnO 
tno 6 G, ecau |g, (x) —g2(x)|, |g, (*) — gy (%)| Oocmamowno maaot Ona 
py x Ha [0, I]. 

Onpegenenue 2. Orpannuennyio byHkunio u(x, ¢), Aaa KOTOpOH 


v (x, t)dx uenpeppipen mo ¢ ua [0, T], Ha30Bem OO OOMLEHHDIM Pelte- 


H#eM B GI KpaeBow 3agaun (1), (4), (5), ecu B G cymectTByeT 

BHOMePpHO OrpaHHueHHad NOCJeMOBATeIbHOCTb KJaCCHYCCKUX, MpeCTaBHMbIX 

Bue (6) pemleHult uw, (x, t) | KpaeBow 3aqaun (1), (5) C HavabHbIMH jlaH- 
1 


imu (21) TakuMH, 4TO lim | [g (x) — 2m (x)|?dx = 0 mM paBHOMepHO ro 
m->Oo 


Up 


((O<t<T) lim sup \lu (x, t) — tm (x, t)\2dx = 0. 

| m>o 0<1<T 

 Teopema 10. Ecau cywecmeyem o606iuexHoe 6 CmoicAae onpedenenusA 2 

rmenue u(x, t)@ G1 Kpaeeou 3adauu (1), (4), (9), mo ono eduHNCmé6eHHO 6 
l 


bacce O2panuuenHolx dbynKyutl v(x, t), Ova KomOpoLx (0? (x, t)dx nenpepol- 
0 

Hw no t. Hawanonan dynkyua g(x) npednoraeaemca npu smom HenpepoleHoti 
uw (0, 2] uw yOoeaemeopsiowwett (9). 

~Teopema ll. Ecau g(x) yooenaemeopsem (9) u nenpepoleHo Oudbqbepen- 
pyema, mo npu w Oocmamouno manom cyuecmeyem no Kpatinetl mepe OOHO 
| 6 CMbICAe onpedenenun 2 pewenue u(x, t) I Kpaesoit 3adauu (1), 
), (5), npuwem |u(x, t)|<K. Jaa amoeo o606iwennoeo pewenua makote 
meer mecmo Hepaserncmeo (20). 


Matematuyeckuit uuctutyT um. B. A. Crekaosa Tloerynusto 
Axkajlemuu Hayk CCCP 10 1X 1959 


TupaHckui rocyapCTBeHHbIll yHHBepCHTer 
Tupaua, AnOanusa 


IMTHUPOBAHHAS JIUTEPATYPA 
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MEX AHHK\ 
i. 1. HBJIEB 


K TEOPHH HAEAJIbBHO 3ATBEPJEBAIOUIAX CPE] 


(ITpedcmasaexo akxademuxom JI. H. Cedosoim 23 X 1959) 


B paoore (') B. Iparep upupaek BHuMaHHe K HOBOMy Pa3feJly MeXaHHI} 
CIJIOMMHOH Cpebl: K TEOPUH UeaJIbHO 3aTBepAeBaIOWUX cpeyl. Moyes IIparep}: 
HeCMOTPA Ha UPe3BLIVaHHY!O HealM3alHIO, MO3BOIMeT MOROUTH K M3y4eHH 
HOBOrO Kulacca MeX@HHUeCKHX ABJICHHH HW, ABJIAACb OCHOBOH JIA Tas bHenUry 
MOCTPOeCHHH, 3aCJIy2KUBaeT BHUMATEJIbHOrO HCCeOBaHHA. 


Oo 


Puc. 1 Puc, 2 


B 3aMeTKe pacCMaTPpHBaIOTCA HEKOTOPHIe BOMPOCh! TEOPUH UeabHO 3aTBefT| 
WeBarollux cpeyq. PaccmaTpHBaemyio cpeny OyfemM MouaratTb: 1) ofHOpOHOL 
2) W30TPpOMHOH, 3) HecxKuMaemoH. JIanee OyneM MpeqnomaraTb: 4) HesaBUcry 
MOCTb MOBeEeCHHA MaTepHalla OT MepeMeHbl 3HaKa HallpsxKeHHH Ha OOPaTHbIl 
Hakonell, IpeqnouoxkuM, uTo: 5) cpeya ABJIAeTCA UeaIbHO 3aTBepyeBarloulel 
Tloacuum Nocsequee. [IpenctaBum 3JIeMeHT Cpedbl, HAXOAAUMCA No TelicTBY 
€M OJHOOCHOTO pacTsxKeHuA — cxKaTHA. BylleM mpeqnoularaTb, YTO 3aBHCHMOCT 
g—é MMeeT BH, H300PaxXKeHHbIli Ha puc. |, T. e. cpena CBOGOLHO Fetopmupyere: 
lO TeX Mop, Moka JepopMalusA (B OOuIeM cuyYae HEKOTOPaA KOMOnHaLLUA Wedop) 
Malu) He JOCTHFHET HEKOTOPOrO MpesebHOrO 3HaYeHUA, KOTOPOe O603HAUHI 
yepes R, 

PaccMoTpuM MpoctTpaHcTBo raBHEIX JedopMalui, ycnoBue 3aTBepzeBaHHi 
HHTepMpeTupyeTcA B HEM HEKOTOPOH KPUHBOH, JexKalllel B JeEBHATOPHOM MNOCKO 
CTH ©; + & + ¢, = 0. Ha puc. 2 mpenctaBnenb wectuyrombHuKku ABCDEF | 
A,B,C,D,E,F, Mexky KOTOpbIMN J1ex%KaT BCe BO3MOXKHBIC HEBOFHYTHIC KPHBBI 
yCJIOBUA 3aTBepyeBaHuA. B JanbHeliiem OyqeM paccMaTPUBaTb JIMIIb HEBOrHY 
TbI€ KPUBbI€ YCOBUA 3aTBepeBaHHA, Ipuyem ycsIOBue 3aTBepfeBaHuA Oyzel 
PpacCMaTPUBaTb B KayecTBe MOTeHWMasla 3aTBepmeBaHua (7°). CoOcTBeHHO, CO 
oOpaxkeHuA O WemecooOpasHOcTH NOLOOHEIX OMpesemweHHi MoryT OpiTb MepeHe 
CeHbl C HECYHIECTBEHHBIMH OFOBOPKaMH M3 TeEOPuM UAeabHOM WAacCTHUHOCTH 1 
TeCHO CBA3ZAHbI C COOOPaxKeHHAMH CMHCTBCHHOCTM HM 9KCTPeMaJIbHOCTH UCTHH 
HbIX Mpomeccos (4, 5). 

BpieuM U3 BCeX BO3MOXKHBIX HeBOrHYTHIX KPHBBbIX 3aTBepeBaHNA CHE 
CTBEHHYIO, OMPeMeJIAIOWULy!O AOCOJIIOTHY!O SKCTPEMAJIbHOCTb PaOoTHI IPH 3aaH 
HbIX TPaHHYHbIX YCOBUAX. EcTrectBeHHO OKUAaTb, YTO TAKOM KPHBOH OKaxKeTC: 
M60 WecTuyrombHukK ABCDEF, au6o wectuyrombuuk A,B,C,D,E,F,. B ana 
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OrHYHOH CHTyalHuH B TeOpHu useabHOH MuacTuuHocTH (°) Obl B3AT WecTH- 
irombuuk ABCDEF. B januom clyyae Takxke GyemM NpesnonaraTh, yToO ucTHH- 
bl€ MPOMMecchl OTMYAIOTCH OT BCEX BO3MOKHBHIX TEM, YTO IIPH 3amaHHOM Weop- 
MPOBaHHH SJIeMeHTa Tela TpeOyiOT MHHHMAJIbHOH padoTH edopmMupoBaHuaA. 
‘orga B Halliem Culyyae HCTHHHOe yCJIOBHe 3aTBepAeBaHHA MHTeEPMpeTupyertca 
ecTHyrObHuKOM A,B,C,D,E, Fy. 

_ Saluliem ypaBHeHua cTopoH WecTuyroubHuka A,B,C,D,E,F,. Paccmor- 
MM, HallpHMep, cTropony F,A,. Ee ypaBnenue 3allvlletca B Bue 


&;— */2&_— 7/283 = Rk, 8 + & + e3= 0. (1) 
YpaBHenve cTopount A,B, 3anuwerca B BUTE 
Hees faeact i/o! = Keer 21 Sa + ee 0. (2) 


B 3ToM calyuae, OYeBHAHO, HavOOubilad CBOOO,a HalpaAxeHHOrO cocTOR- 
MA COOTBETCTBYeT BeEPlIHHaM WecTHyrouwbHHKa A,5,C,D,E,Fy, Ana Bepunu- 
bl A, OyeM HMeTb 
6) = —&—="/3k, &3=—0. (3) 


B cmyyae nockoro yetpopMHpOBaHHOrO COCTOAHHA, HallpaBJIAA OCb Z BAOUb 
CH Oe€CKOHEYHO JJIMHHOTO WHJIMHApHyeckoro Tela, MpeANOMOKUM, YTO OCb Z 
OBNaaeT C TpeTbHM TJlaBHbIM HallpaBeHHem yedpopmaunn. Torna 


Sy = Oe Oya ee == Fy 0) 


k BC€ KOMMOHEHTHI 3aBHCAT JIMIb OT KOOPAHHAT Xx, Y. 

PaccmatpuHBaa ycsopua (1) u (2), merko yO6enuTbca, uTO cayyal ms0- 
‘KOTO jedOpMHpOBaHHOrTO COCTOAHHA MOXKET COOTBETCTBOBATb JIMIIIb BepmIH- 
aM lWwecrHyrombHuka A,B,C,D,E,F,. B nauiem cnyyae cnenyeT paccmMoTpeTb 
epummHy A, umn D,;. Ycnosue (3) 3annmercaA B BUTE 


4k?\ 
(G35) Aen 4x? (2 = 7) : (4) 
Ycsosuio (4) yOBNeTBOpHM, Mouslaran 
Sle ae Bg = COS 20 Sy ee GS-2 (5) 


Tloycrapiasd Bbipaxenua (5) B yCMOBHA COBMeCTHOCTH JecopMalHit 


aq OE yy rae 
Ox Oy = a 


me 


1 /Ou dv * Ou - Ou fs +(= ; 5) 
9=3(5 —Ge) ex = Ox? Le Oi So NGG Pe Ore 
OyUHM CHcTeMy JBYX ypaBHeHHi runepOosmmyeckoro THMa, XapakTepHCTHKU 
OTOPOHM 3alHyTcA B Bue 


dy—tg§8dx=0, dy-+ctg@dx=—0. (7) 
Byoub XapakTepHCTHK HMeIOT MECTO COOTHOIeHHA 
dq+-xd0=0. (8) 


Tlepefijem K ypaBHeHuaM fia Hanpsxenni. Jnpdpepentupysx coorTHouse- 
ue (4), Halizem 


ds, = d(o,—s) = 2du (e, — &) = 4duxcos 20, 
dsy = d (sy — oc) = 2 dy (ey — &x) = —4 du xcos 20, (9) 
2 dt, = 8 due, = 8 du sin 29, 


ye o = 1/3 (4 + cy + 92). 
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V3 (9) nomyaum oz = 1/9 (oy + oy). YpaBHeHid PaBHOBeCHA 3alIHLWeM B BUM) 


do Os Ot ac Ot Os | 
ae ies A) | xy ee 10) 
Chie Ox te oy 0, oy “ex = oy 0 ( | 

Tlozctapus B (10) Bpipaxkenua (9), MomyyMM CHCTeMy ABYX YpaBHeHHl} 
runepOosmueckoro THMa, XapaKTepHCTHKM KOTOPOH CoBlawalwoT C XapakTepy | 


cTrukamu (7). Byoulb XapaKTepHCTHK HMelOT MecT() 


DAG avn aA 4 
COOTHOLUCHHA i 


E : c ds A= ds =U, (ily 
PaccmoTpuM IipocTpaHcTBeHHoe jePopMHpoBa| 
x hy my, | ma Hue WeabHO 3aTBepseBalolmlMx cpey. OrpaHn) 


YAMCA paCCMOTPeHHeM CJlyyad yCJOBHA MOMHOrC 
j WB reat aes 3aTBepweBaHuaA (3), KaK OOecIeunBalollero Haw} 

; 6OuIbILyIO CBOOOAY Hallpx»Xe€HHOTO COCTOAHHA | 
IIpeano0%xKuM, 4TO HalipaBJIeHHA TJlaBHblX CKO-} 


pocteli meopMaunii ¢,, &2, 3, KOTOpble O003Ha‘| 
> > hl! 
yuM uepes & xy, 6, OOpasylOTC OCAMH X, Y, Z yr Jbl | 


KOCHHYCbI KOTOpbIX IpHBeseHbI B TAO. 1. B qamwbHetiem OyqeM mpeznoarath, | 
uTo l; = cos g;, m= cos h;, n; = cos 4; (i = 1, 2, 3). Ucnonbsya mpeo6pa3z0BaHnne} 


72, lg Mg Ng 


Ex = e, U3 -|- Sof —- Sahl, (; y 7A, (12)! 
SExy = Sylylo + Sofie + E3MNe, 123 | 


yUHTbIBAA BbIpaxeHue (3), NOMyIHM 
Ey = */3k (cos? , — cos” dy), ee (13) : 
SExy = 7/5 k (COS ©, COS M2 — COS >, COS by). 123 


Syecb H B JabHeliwiem cCHMBONbI (xyz), (123) o3HauaIoT, 4TO nepbil 
MMCaHHble COOTHOWICHHA TOydaoTcCA KpyroBol NepecTaHOBKOM MHeKCOB. 
YcMOBHA COBMeCTHOCTH 3aIIHIUeM B BH]e 


(xyz) (14) 


rye 


o%=3(e-F) (09) =;(4-< Os = 4 du dv 
ee OTN eays OD ne ae PRA Oz). 2 aa 


Tlogcrapisaa B 6 cooTHomeHHH (14) BbIpaxenua (13), npucoenuHan 3 
COOTHOMIEHHA, CIpaBewuBbIe MexAy KOcHHycamu /;, m;, NOmyaHM CHucTeMy 
9 ypaBHeHHit OTHOCHTebHO 9 HeN3BeCTHBIX: 9g, b; (= 1, 2, 3) A @x, Wy, Wz. 
OGosHayasi yepes y (X,Y, 2) ypaBHeHve XapakTepucTuyecKHx MOBepXxHOCTeH | 
STO CHCTeMbI ypaBHeHWH, HalileM, 4TO XapakTepHcTHyecKHi ompeyemuTenb 
cBeyeTca K BHLY 


> —>- 


Yahya (Brad y-€) (grad y-7) (grady-Q)=0 (ye=S%,...). (15) 


TakuM OOpa3oM, cucTemMa ypaBHeHHii, ompegenatomasa jedopMupoBaHHoe 
COCTOAHHE, ABJIACTCA KHHEMATHYeCCKN ONpeAeIHMOH WH MpHHawexKuUT K Putlep- 
OomMueckomMy THMy. XapakTepHcTHYecKHe MOBepXHOCTH OPTOFOHaJIbHbI K Ha- 
MIpaBJIeHHAM TJIaBHbIX CKOPOcTeH ecbopmMalluu. 
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Be patancs K HCCJI€OBaHHIO ypaBHeHHH, ONpeyeAIOWMHX Mone HanpsxKe- 
H. SalucblBad ycloBHe (3) B HHBapHaHTax, NOAyYHM 
er 8, > 6, = 0, 
2 
ExSy + CySz + 68, — xy — Byg — Ey = — x3, (16) 
2 
ExEyEz + 2x ySy22z2x — ExSyz — ByEzr — eee, =U; 

J[pyrHMH CJIOBaMH, YCJIOBHEM NMOJHOrO 3aTBepyeBaHHA sABIAeTCA oOpauie- 
He B HYJIb MepBOrO H TpeTberO HHBapHaHTOB TeH3Opa cKOpocTel mecbopMa- 
HH, a Take PaBeHCTBO BTOPOrO HHBapHaHTa HeEKOTOPOH nocTOAHHOH. 
Henonp3sya ycospue (16) B KayecTBe noTeHIHadla 3aTBepleBaHHA, MOyYHM 


ds, = dh, + dhgey + dh; (eyez — &yz), 


(xyz) iMyé 
dz => Ddokry ae dhs (Cy262x Se €28ry). 
Jlanee k 6 cooTHomenusm (17) cneqyeT MpHcoeqHHHTb ycnoBHe 
Srey 4 Sz —— Oh (18) 
YpaBHeHHA PaBHOBeCHA 3anHIWeM B BHJe 
Os 1 Os . Oty T x2 
ak aes a > a =O . (xyz). (19) 
Cuctema 10 ypaspHennit (17), (18), (19) cogepxxut 10 HeH3BecTHEIX: 7 KOM- 
NOHEHT 5S, Sx,..., Try,.-. Moc 3 MHOKUTeNA Ady, Ado, ddg. M3 (17) uw (18) 


1 ag uTo dh, = '/;x?dh3, MOSTOMY COOTHOWeHHA (17) MOxKHO NepenucaTL 
3 Bue 


dsx = dhyex + dhs Go —e, + ~) , 


(xyz) (20 
Atxy = AhoSxy + hg (Eyz&2x — E28xy)- ) 


| Mcksoyan 43 6 ypaBHeHHH (20) 2 HeH3BeCTHRX BeJIHUHHbI dy, dhg, M0- 
myuHm 4 ypaBHeHHa 


l 4 2 
He | ds, (ExyEzz — ExEyz) we dry, (eye. Se ey2 i =) De 


4 “ 
a i [asy (Eyzexy a EyEzx) or (hoe (exe. —— 6, 4. 5) = 


1 a 
= TS [as. (Ex2€yz aa Ez2Exy) — dtxy (ety pea ery aE +) : 


(21) 
4 ‘l 4 
Ie [ds x8y2 a Atyz2x] = Ne [dsyexz = dt x2&y) = WS [ds,8xy = dtxyEz|, 
ne 
a kas 
Ay = (ExyExz aa x8 yz) Sips (eve. = ipa *) ’ 
(XH?) P.O) 


Cuctema 7 ypaBHenuit (19), (20) oTHOCHTeIbHO 7 HEH3BECTHBIX KOMIOHEHT Ha- 
IpaXKeHHA MpHHaLiexuT K rHnepOosMYeCKOMy THITY, MpH4¥eM ee XapakTepHCTH- 
yecKHe MOBEPpXHOCTH COBMafqaloT C XapaKTepHCTHYCCKHMH MOBepXHOCTHAMH 
ypaBHeHuit, ONpeseAIOWHX Noe CKOpocteH jedopmaunH. 
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PH3SHKA 
HM. HW. OJIbXOBCKHK See eae 


OBOBLEHHAA FAAPOAMHAMHYECKAS TEOPHSA 
YJIBTPA3SBYKOBOLO HHTEP®EPOMETPA 


(IT pedcmaeneno axademuxom H. H. Boeoaroboeum 22 1X 1959) 


1. B pa6ore (24) mpi IIP€MJIOKUJIM MeTOR PelleHHA ypaBHeHHl OGOOuLeHHON 
WMpoquHaMuKH, B (1°) paccMoTpesiH BOMpoc O rpaHWYHbIX yCJIOBUAX MaKCBel- 
ckoro TuMa. Ha ocuose stux pao B (**) Obila penieHa 3aqata 06 yulbTpasBy- 
OM MHTepdepomerTpe B 4-MOMEHTHOM MpHOJIMKeHHH, T. e€. 6e3 yueTa TeMJO- 
OBowHocTu. B wacrosueH padore MbI JaemM OOoO6meHHYIO ruypoquHamuyec- 
10 TeOpHiO yJIbTpasByKOBOrO HHTepepometpa B O-MOMEHTHOM TIpHOmMxKeHUH, 
. B IpHOsIMKeEHHH, YYHTHIBAIOU[eM TENJIONPOBOAHOCTh Ta3sa UM PpaHullyl. 

2, PaccMorpuM OAHOMepHy!0 MoyewIb HHTepdepomerpa (1%) c HHeapHs0BaH- 
MH rpaHHuHbIMH ycioBuAMH MakcseJla. B 9TOM cayyae MoBeyenue OHO- 
\MHOTO ra3a MOAYHHEHO CJIeLyIOWIUM ypaBHeHusam (1): 


, 


on’ Ou’ Ou’ OP 
ag (Cela gn ON a Coa = 0, 


ap’ | 5 au’ 4 as; 
on og alo ge 


OP. aa B as’ Coe , 
Brisk (Cea tg (Org re MPO Pas), 


(1) 


aS, OP OP! on’ ee, 
| Say nt aloes we (Caimi, (Celoae = pea San 
| 
(Tpanwunpimu ycopuamu kK cuctTeme (1) Bo3bMem yculoBua Ha u’ u S* (1%), 


, Re Eee, he HO (2) 


i ODS 


2 cae gag BP’ + Pu —4n') ni °) 


u’ | 


| @ — J@HCTBUTeIbHaA BeIMUMHa; S—UaCTb ATOMOB [a3a, OTparKalouluxca 
TOBepxHOcTH udpy3Ho, a (l—s)— oTpaxatoluluxca s3epKaJIbHO. (3) 
IaeTcaA OOOOMLCHHHIM FPaHHUIHHIM YCAOBHEM CMOJYXOBCKO- 
|, KOTOpoe MpHBeyeHO HaMH JIA CydaAd PpaHHibl — ufeabHoro mpo- 
HuKa Telia wv o=1 (¢ —KosppuyveHT akkoMogalHu). Cnyyalt ujeanb- 
#O TeNMOBOrO U30NATOpa TosyuuM u3 (3), NoMaran s= 0. 

3. Pemrenue (1) OyqemM HCKaTb B Buse 


n’ = Re[etn’ (x)], u’ = Re [eu’ (x)],... (4) 


OT 
* Ecam wepelitHw K KkjlaccHyecKoMy lmpeejy (s1> — 2h x) H Tom0KUTh Py, = P, 


‘a M3 BbIPaxKeHUA, aHaorM4HOrO (3), MOJYYHM MSBeCTHOe BbIPAaweHHe AA CKayKa TeM- 
ATYpbl Ha rpaHuwe. 
3* TAT 


Torga pewieHua cHcTembl (1) 6yAyT HMeTb BHT 


5 : Le ee 
x" = Box; By = - » Vag =| 3 (C0 i= Qne? ~ ape ( 


an 


. = ® . 
 — KOSPHUHEHT BASKOCTH Ta3a; v= > 3 


: IK rx! 
y= >) CrAy (Kye ” ( 


aa 


rye Kj; —KOpHH XapakTepucTHyeckoro feTepMHHaHTa (5) (!"); Aj; (Kj) — ani 
1OHKTbI 3TOFO ZeTepMHHAHTa, B3ATHe mph K = Ky; Cj —MocTOAHHBIe, OM} 
yeasnempie v3 (2), (3). 

Tlogctapasaa (6) B (2) uw (3), Nomy4HM CHCTeMY JIMHeHHbIX OTHOCHTEJIbHO | 


ona 
—- —-, rye d — JeTeEpMHHAaHT CHCTeM} 
0,, 4 

2%; — AIbIOHKTHI d. TakKHM oO6pa30M, pelieHHe (1) copmMecTHo c (2) (3) ompt 
neseHo. Hanpumep, . 


YPaBHeHHH, H3 KOTOPbIX Haligem C; = 


AP; (*') = PoVanbs >» TTI gar En ye 
j=! 


(7) WaeT BO3MOXKHOCTb OMpeNeHTb peaKUHIO Ha H3y4aTeb HH pedseKTC) 
4. PaccMoTpHM Tellepb HeOOXOfMMbIe ycIOBHA OOpas0BaHvA CTOAYeH BOJIH| 
KOTOPble BbITeKaIOT H3 OYEBHAHOTO Tpe6oBaHHA 


a sa, 


4 | 
rie =e me «% — KosppnuHeHT 3aTyxXaHHA; Le — DJIMHa BOJIHbI C BOJIHOBI) 
yvCcIOM B. SaMeTHM, 4TO pellileHHe XapaKTePHCTHYeCKOrO ypaBHeHHA CHCTEMbI 
yQoBsleTBopseT (8) JHWb mp r>1 ur <1; yeltcTBHTenbHO (1°), 

mph 7 > Lg, > Lp, Le Le Se 

nip r<i La, > La, t > Lp, > le an 
re BeJIHYHHbI C HHAekcaMH |, 2 OTHOCATCA K 3BYKOBOH HW TeMOBOH BOJIH 
COOTBETCTBEHHO; /— HHA cpeqHero cBo6ogHOro mpobera. Takum o6pa3¢j 


u3 (8), (9) cneqyeT, YTO OOMACTAMH OO6Pas0BaHHA CTOKUeH BO JI) 
ABJIAITCA | 


Sasi oe Ue <a aai, ( 
HJM (C yYeTOM 4HCJIeHHOrO pellleHHsa) (1°) 


es 5 ee fe: eee (|| 


ITpupeyem mpHOmMKeHHOe PelleHHe HCHePpCHOHHOTO ypaBHeHHA B 3THX 06 
erik (2); 


a f= je bees % _ 0,74 pe FE ol one 


~ 
5 


PEE = nye = hin Ver, Bt — 1,59, 


0 Bo 
a 5 107 
2, == (22) 200 are Palen )icc 0,20, (a1) 200 == (50. (1 1’) 


'_IIpupegem oueHb mpoctble dbopMyvbl AIA saTyXaHHA B ObsacrTH II: 
a a). 
1 = ( ve ; a ( ie ; (1 1”) 


| 
5. Tenepb nmpoaamusupyem peakUHio Ha OTpaxkKaTeb B OOactax I u II. 


4 
Jiaraa B (7) x =a w ucnonp3ya (11) c TouHOCTbIO 70 8 o6slacTH I n nor 
oOacTH II, nowyyHM cOOoTBeTCTBEHHO: 


APu (a) _ sit Ai / i? + Balt : (121) 
PoUanbo (sf + Ar/r'? + By/r)sh4 + (s?A, + Bs/r) ch 4’ 
Se = ia, — dys (ee ch 
PoU a7 S0 
+ (as — ibgr) sh 2 + (a4 — ibgr) ch 2}, (1211) 
ie Ss; = ae sh 1 = sh (ik,a) (qamee aHanoruyno); k; = K,8,, 
5 Vor (in , 98 (Tim , 98} 
AT= s; us (P27), B, = i( =r +); a= i(ge + ag): 
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A= Fe + \z Basil =, 
@, = 0,37 +.0,58si, d2=0,94s,, a,=1,45+0,41s?, a, = 1,59s,, 
6 = 0,45 21,0581, 6, = 1,42s,, Oe = 2,35 40,9751, “b= 3,215, 
d = (a; —ibsr) sh 1 - sh2 + (ag— iber) sh 2+ ch 1 + 
| + (a, — ibsr) sh 1 - ch2 + (ag — ibgr) (ch 1 - ch 2— 1), 
| dp= 145+ 9,465; a, =1,39s;, a, =1,01s,, a, = 0,44s;, 
| Peiee' 9) FdmetehnOOs? ae chpeee D445 wl Daeg Asya Doel ODSe 


Us (12) MoxHO ompegemuTb MaKCHMYyMbI peaKIWMH Ha OTparKaTedb. B culy- 
dae I, nomarad ByQ = Tmax (Mmax=1,2,...) HM MpeHeOperaa BeMUnHaMH 


, (a a)?, nomyuum us (12) u3BecTHbI pesybTaT (*°) 


Saae! 
AP i; (4)max = PoVaabo Gat ay’ (131) 


B o6mactu Il aaa us0nstopa (s;=0) mouwyyaem cucTeMy MaKCHMYyMOB, 


—,->—; NOM*KeHHE MaKCHMYMOB HaxOJIMTCH 
44a Aea 


3 YCOBHU Ba = Tmax, Bod = TMamax (Mimax, Momax — Weuble 4HCa). 

B o6sactn II npw s=—0 MaKCHMYM MOXKeT HaCTYNMTb JIMIb 3a CueT COBIa- 
eH (C HEKOTOPOH TOUHOCTHIO) MOJIOXKHTCJIbHBIX H OTPHIaTeJIbHbIX MaKCHMY- 
0B cos®,a HW cos% a. Sto npHOwIMKeHHO CBOAMTCA K TpeOOBaHHio 


pe evIHeMbIX MHO2KHTCJIAMU 


cos$, =cos6, =1—4, sind, = —sin6,=y7, [3], lyl <1, (14) 


je 5, = 1,38 nx, 8, = 0,62rx; B.a = rx, Ba = 0,38 rx. 
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Viz (14) onpeyemumM nojoxKeHHe M@KCHMyMOB peaKUMH: Xmax = 3, 6, 

13, 16* ut. a. B TouKax Xmax, MpeHeOperaa uwleHaMu BTOporO NOpAAKAa 1 

4A, Ha, 7,6, ¥, M3 (1211) NOy4HM: | 

APs (2) max 51 + [—e13 + a,,a] + é [c2d'? — cor] a 

— 7 ? , 

Poanbo $1424 + [— Bs1a120 + cayr — 05d] + é [7494 + Beer + C77] | 

€,= 0,638,, cs = 0,80 + 0,23s:, “Co = 18051, Cy = 0,025, ey 0,178) 

= 0,40si, Ca 0,40s,, | 
A192 = 0,550, -- 0,40,, 


ayo = (0,15 + 0,23s%) a, + (0,57 + 0, 16s{) af 
dsa== (0,57 + 0,18s%) a, + $10,170. 


Vs (15), tpe6ya r<a/l, nonyuum: 


A Pi (@) cae sy + [— 15 + 50] + id "Cy (16 
PoP a n80 a da + Ags ; | 


% = s,(1— 8) &y2 + in(ot93 
Ae —— —C;5 +- Cox. 


Jina He cawuikoM Mambix a/l OCHOBHBI} 
yeHoM B (16) ABJIAeTCA | 


AP, 1 (G\iaax SS pO ee econ 17] 
Puc. 4. O6mactu cymlecrBoBaHua 11 ( )max Po anto / i ( | 


cTosueH BOJIHbI. SalliTpHxoBaHnad 4 
o6macTb usMepeHui B (4) Viz (14) u (17) caenyer, uTo B 06} 


nactH r<0,5, r<a/l mMaxcumyM 

peakuuu nactTynaer B TOUKAaX $,a=—0,38 TXmax, MPH4eM Be} 

JIMUMHA MAKCUMYMa oMpefeAHeTCA 38aTyYXAaHHEM KaK 3BYi 

KOBOH, TaK MH TeENJOBOH BOWH. 
TakuM oOpa30M, ja nepe- 


cueTa BesMmuMHE! B,/8,, paccuntan- , /2 Py ie 
HOH 10 OOLIWHOH topMyate Bi/By =) Uo. 23) = 
leon wb bs oo S Bg EE ge BS a ; 
= 5, imax, CleyeT yuecTb, 4TO Awe - - 0 
0, So xine) Winaeee) ween te) GO G02 O05. OF Tie bie be 5 
M3 (16) moxxo nowyunTb Kpu- a 
Te PH UCUe3HOBeHHA CTOAYeH BOJIHbI Puc. 2. Jucnepcus B aprone.a — 6-momentHoe mpul 
a/l =e 0, 1s. (19) 6mmKeHHe,6 —4-MoMeHTHOe IIpu6sMKeHHe,TOUKH — 


akcnepumenT (*)(0 r < 0,5 nmepecuntan mo (29) 
Conocrapsienue (10’), (19) u re | 


(18) c 9KcnepuMeHTOM laHO COCTBeTCTBCHHO Ha puc. | u 2. | 
B 3aKksioueHve MpHHoWy ray6okyto OuarogapHocTb akan. H. H. Boros, 
OoBy 3a IleHHbIe 3aMeuaHHA. | 


MockoscKult rocyapCcTBeHHbId yHuBepcuTeT Tloctynuaio 
uM. M. B. Jlomonocopa 8 IX 1959 
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* MbI omycTHIM X,.,, = 7, Maroulylo MakCMMYyM, paBHblii (APi)e = 
- : 
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PHSHKA 


lr. B. CNHMBAK, H. A. TIPAMKOBA uw B. H. JIEMEWIMHCKAA 


 9JIEKTPOHHOONTHYECKOE HABJIOAEHHE «MOEN MATEH> 
HA 9MUTHPYLOWMX MOBEPXHOCTAX 


(ITpedcma@seneno axademuxom C. A. Bexwuncxum 22 IX 1959) 


SaKOHOMePHOCTH TepMO-, (OTO-, aBTO-, BTOPHUHOH 9JeKTPOHHOH 2MMCCHH H 
DBEPXHOCTHOH HOHU3aILUH OObIUHO CBASbIBAIOTCA C MIpelcTaBIeHHeM O HaJHyHM 
JlacTeH C pa3JIMYHOH paOoToH BbIxXoya 3eKTpoHOB. Mexyy OTZebHbIMM y4a- 
‘KaMH TOBeEPXHOCTH BO3SHHKae€T KOHTAKTHAA pa3HOCTb NOTeHWHaOB («lowe 
Teo»). IIpu ocTaTOuHO OOAbUIOM YHCMIe HEOMHOPOAHOCTeH UM 3aMeTHOH pasHule 
JOKaJIbHOW padoTe BbIXOJa B3aHMOelicTBHe MEKLy NOMAMH MATCH CTAHOBHT- 
{ CpaBHHMbIM C BHelIHuM Tovem (1). IIpegcraBsenue O MomAX MATeH ABMAeTCA 
mloTes0oH, XOTH H BeCbMa BepOsATHOH *. 

[lenbio 2aHHOH pa6oTbl ObIIO MpAMoe HaGwIOReHHE NOJeH MATH B IJIEKTPOH- 
40M 3e€pKasle, KOTOpoe JaeT OpMy u pacHomOmKeHHe MATCH, YCTAHABJIMBaeT HX 
3b C KPHCTaJlJIM4YeCKOH CTpyKTypOl HU, YTO BeCbMa CYLLeCTBeEHHO, C TemMTepa- 
ypoH smutepa. Bpiso0 ucnomwb30BaHO 3epKasio, paHee MpHMeHeHHOe HaMu 
| u3yaeHHIO JOMeHOB tbeppoMarHeTHKOB UM CerHeTOSJICKTPHKOB (”). 
| Wso6paxenus, dopMupyemble 9MHCCHOHHbIM MHKPOCKONOM H MHKPOMpoeK- 
/OpoM, MOLY JIMpy!OTCA Tak Xe MOJIAMH NATeH. OMHaKO MpHMeHeHHe IJIEKTPOHHOFO 
jepKasla ABJIAeTCA Ooslee WemecooOpasHbIM, TaK Kak: 1) BHEWIHHH 9IeKTPOHHBIM 
TyYOK MOUTH paBHOMepHO O6syuaeT NOBepXHoOcTb; 2) Temlepatypa OObeKTAa Ipo- 
[3BOJIbHa; 3) 9JIEKTPOHbI BWXKYTCA OT OObEKTA C HyMeBOH CKOpOcTbIO; 4) KOH- 
/pacT JONOMHHTeIbHO yCuJIMBaeTCA, HOO TaHreHIva/ibHadA COCTAaBJAIOULad NOMA 
faiTHa JelicTBy eT 1BaxKbI (Ip IpAMOM H OOpaTHOM JBHXKeHHH 9eKTpOHa). Munu- 
| ea OXKUTaeMbIN Ha peaJIbHbIX KaTOJaX, MOPALOK KOHTAaKTHOrO TOTeHnasa 
,0O1—0,1 B BnowHe JOCTyYNeH HaOJIOJeHHIO MeETOQZOM 3JICEKTPOHHOLO 3epKaila. 
VutTepec Kk 3JIeEKTPOHHOONTHYeCKOMYy HaOJIOAeHHIO Mosel MATeH BbISbIBaeTCA 
KIMpOKUM KPyrOM ABJIEHHH, IIpHMHCbIBaeMbIX UX BJIMAHHIO. OTMETHM HEKOTOPEIe 
H3 Hux. Hasmunve JOKasIbHEIX MOKPbITHH H3MeHHeET paOOTY BbIXOa 3/IEKTPOHOB. 
polleccbl akTHBalluH HM e3saKTHBallMH OKCHAHOrO KaTOa CBASAHbI C H3MeHE- 
HK€M KOHTAKTHBIX Movie (*). Ha mukpoBbicTyMaxX MeTaMJIMYeCKOrO U CJIOXKHbIX 
MHTEpPOB (HallpuMep OKCHAHOTO HM *POTOKAaTOZOB) BHeLIHee MOMe yMeHbIlaeT pa- 
DOTY BbIxXoqa. BsaumomelicTBue KOHTAaKTHBIX NoOJIeH BOSHHKIIMX SMHCCHOHHBIX 
€HTPOB BeleT K aHOMaJIbHOMy sdexty MWlorrKu. XapakTepucTuku 9IeKTpo- 
aKYYMHbIX IIpHOopoB pH Nepexose OT OTPHWaTeJIbHbIX HallpAxKeHHH K MOJIO- 
HTCJIbHbIM (43-38 HEOHOPOAHOCTH paOOTb! BbIXOJa) He MMEIOT PeskOro H3JIOMa 
5.6) (gamerHoro B MoulyorapudmMuyecKkoM MacuiTa6e). Bsimanwve Ha KOHCTaHTY 

WM paOoTy BbIXOJa © B ypaBHeHHM SMMCCHM MpHNUCbIBaeTCA M€CTHbIM MHKPO- 
ousam (7). MlopepxHocTHad WOHH3allHA Ha HaKaJleHHbIX OObeKTAaX ueT NpenmMy- 
ICCTBEHHO B MeCTaX C Oo/IbIlleli paOOTOH BEIXOa (8). HagexkHO ycTaHOBJIeHO OT- 
oTYIJICHHE OT MAKCBEJJOBCKOTO paciipeseeHuA, MpOABJIAIOILeecA B HeOCTAaTKe 
M@QJICHHBIX TEPMO3JEKTPOHOB Y TOPHpOBaHHOrO KaToya (°). ITO, orcrynseHne 


* KoHTpacT 2MMCCHOHHOM SeKTPOHHOONTHYECKOM KapTHHEI, M0 KOTOpoH OObIUHO (7) CyAAT 
) HAMMYHM «MATeH», OOYCMOBJEH elle BJIMAHHeM: MAKPOFeOMeTPHH, 3apAKH NOBePXHOCTH, JIO- 
KaJIbHOrO OObemHOrO 3apsa (8). 
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NpHNHcbipaerca atpekTy Nose nATeH (*), YTO, ONHAKO, BCTpeuaeT BO3 parxkeHhA *.| 
Y KDPHBbIX «3aJ/ep2%KKH» BTOPHYHbIX H MOTO-3/IEKTPOHOB HaCbIlleHHe TOKA YaCTO} 
HaOsHOJaeTCA MPH MOTeHWHATe KOMMEKTOPa Ha JeCATKH BOJIbT Gosee NOOKH-) 
TeJIbHOM, YeM y 9MHTepa (1°). OTH SIEKTPOHbI MOMyYH/IH HAHMCHOBAHHE «OJeKT- | 
poHop C HegocTaTOuHbIMH SHeprHaMH». JIA HHX Jake HaXOQHTCA (pH yCkO-| 
PAIOULHX MOTeHMHaaX JO TOUKH HacbilleHuA) PyHKWMA pacipeeienua. Hau-| 
Hble HaCTOAWeH padoTb, corsacyroulneca c (71, **), MpHBOAAT K TOMY, TO STOT) 
acbtbeKT HMHTHPOBaH MoaMu mATeH. TIpeoqomenne TopMosauero spekta MovieH |) 
IIATeH H BbIZbIBaeT HEOOXOZHMOCTH JIA HaCbILLeCHHA MPHJIOHKeHHA NOJIOKUTEIb- || 
HbIX MOTeHUWHavIOB. B SMHCCHOHHbIX 9JIEKTPOHHOONTHYeCCKHX CHCTeMaX TIOJIA} 
NATH YUaCTBYIOT B POPMHPOBAaHHH KOHTpacta Hs06paxkennA. Hasnune TaHreH-| 
UHaJIbHOli COCTaBUIAIOWMeH MOA MATCH CHHKaeT PaspellleHHe MHKPOMpoeKTopa. | 
Tlome msateu, ZelicrByioulee Ha TPpaeKTOPHH 3VJIEKTPOHAa, TakxKe BJIMAeCT Hal 
cTpyKTypy WyuKa B 3/IeKTpOHHOH nywke. Bauannve Non MATeH Ha SMHCCH-} 
OHHbI€ TOKH HW Ha 3JIEKTPOHHOONTHYECKHEe H300PaxKeHHA CYLLECTBEHHO Pa3JIHUHO. | 
CnelyeT OxKuaTb, YTO TOKH C Pla\KHX SMHTePOB MOLY JMpyloTcA HOPMaJIbHOH | 
cocraBJIsioulell KOHTaKTHOrO Tova E,,. KoutTakTHoe nove Ez, (pH Ex>Ez) 
BO3BPalllaeT MEJVICHHbIC 9JIEKTPOHbI Ha SMHTeP, YTO H BbISbIBAeT «PaCTATHBA-f 
Hue» XapakTepHCTHK. OHakO 9JIEKTPOHHOONTHYeCKHe H300paxKeHHA, Ware Bi 
yemoBpuax E,>E., OyayT OTpaxkaTb 3a) 
cueT TaHIreHivaJlbHOH cocTaBJIArouled | 
loin wsaTHa Ey, HaiMuve MHKpoTOnA. | 
JA BbIeCHHA MOA MATCH KeMAaTeJIb- 
HO HaOsOWeHHe Ha JOCTaTOUHO riaQKHX | 
MOBepXHOCTHX, HOO KOHTpacT u306paxKe- | 
HHA B QJICEKTPOHHOM 3epKaJle CKJIaybIBaeT- | 
CA M3 COBOKYMIHOCTH BJIMAHHA MUKporeo-| 
MeTPHH UH JOKaJIbHOrO 93/IeKTPpH4ecKOrO | 
nOvIA. O6ObeKTHI HCCJIeOBaHHA — SMHTe- | 
Pbl BTOPHUHBIX IJIEKTPOHOB Tepe akTu-f 
BHPOBKOH TULaTeJIbHO ToMpoBasucb. Ju- 
HOJbI H3POTOBJIAJIHCb W3 MeHO-aJIKOMH-| 
HH€BO-MarHuveBoro ciisaBa. Tlocuie akTH-| 
—?7} BHPOBKH Ha MOBepXHOCTH OOpa3syeTcA aK-| 
Vx THBHaA enka TOmMHHOH ~1000 A. Jaa | 
Puc. 1. Kpuepie «salepxxku» npx 20 u AMHOa, IIEKTPOHHOOMTHYeCKOe H300pa- 
400°, V, = 600 8B; noocu opgunat TOK KeHHE KOTOpOrO MBI NOJyYasIH, THMMYHbI 
B JOJIAX Ma€KCHMaJIbHOTO TOKa KPHBble 3ayepaKKH TOKAa BTOPHUHbIX 3JJIeK- 
TpoHoB (puHe. 1). Ha xkpHBoH, nomny- 
yeHHOH pH 20°, HacbileHHe TOKa 
HacTylaeT pH 3HAYHTebHOM TOJIOXKUTebHOM TOTeHI[Hae KOJIeKTOpa 
OTHOCHTeJIbHO 9MHTepa (OKOJIO + 808). KpuBaa, momyyenHaa mpu 400°, 
HMeeT HacbIlileHHe BOJIH3H HY JA NOTeHWMala. XOA KpHBbIX 3aepxKKU OObACHA- 
mu ("*), HCXOAA M3 THMOTeETHYECKOrO MpeANOORKeHHA O HaM4YHH Noell nATeH 
(T = 20°). Mepexoy k o6braHomy Bugy (mpu T = 400°) ucromKoBbiBasca (!2) Kak 
HCKJIOYCHHE BJIMAHHA NOeH WATeH OvlaroqapA 9KpaHUpytollemy JelcTBHIO T0- 
BEPXHOCTHOO MOJIyYMPOBOAHHKOBOFO CJIOA, HOO SJIEKTPONPOBOAHOCTh TMoOBepXx- 
HOCTHOTO CJIOA C POCTOM TeMIlepaTypbI yBedMuHBaeTcA. [louupoBka O6pasita 
HaMH KOHTPOJIMpOBaslaCb MIpH MOMOULH MeTaJIJIMHKpOCKONa. 
Ha puc. 2 aH ollruyeckHit CHAMOK MOBepXHOCTH AHHOJa. BHyHbI JIMUIb He- 
CKOJIbKO WapallHH, BbIsBaHHbIX MCXaHHYeCKOH OOpaOoTKOH MoBepXHOcTH. O6pa- 


i 


SS 
D 
SS 
w 
S 
S 
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* Horruurem cunraer (*), uro sToT a(pPeKT HE BbI3BAaH MOeM IATeH, HOO ABMeHHe He 3aBHCHT 
oT CTeneHH aKTHBaIlHH KaTOa H UMECT MECTO JIMLIb B OOMACTH MEM eHHBIX 3/IEKTPOHOB (4A pas- 
HEIX OOpasios). B nomb3sy coo6paxkenuit (1) ropopaT Hall HaOmOJeHHa, H6O NomA MATeH (cM. 
JaMbile) MOAYIMpyloTcaA KpHCTa/IMYeCKOl CTpyKTYpoil NOAMOKKU, KOTOPad He 3aBHCHT oT cTe- 
1€HH akTHBaIlMHH. Kpome Toro, Ha 06bIX O6pa3ljax TOPHpoBaHHoro BoAbpama adpekT novel 
MATCH, CCTCCTBEHHO, KOMKEH IPH yCtoBHH E,~ E, pcerya cKa3biBaTbCA B O6ACTH MeIICHHBIX 
9JIEKTPOHOB. 
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Puc. 2. Ms06paxenne mopepxuo- 

CTH JMHOJa B ONTHYeCKOM MHKpo- 

ckone (6e3 TpaBeHHaA oOpa3ia) 
100 x 


A B B 


Puc. 3. A —crpyktypa «nove maTeH», HaO6I0aeMad B SIEKTPOHHOM 3epKaJe (6e3 TpaBseHuA 

o6pasua), 100 x; 56 —u306paxenne moBepxXHOCTH MHOAa B ONTHYeECKOM MUKpocKore 

(moce TpaBeHHA o6pasua), 100 x; B— pachioxycupoBaHHoe u300paxkenne TpaBJeHHOH 
NOBepXHOCTH JHHOAa B OMTHYeCKOM MuKpocKore, 100 xX 


A B 
Puc. 4. A—nosepxuoctp JI-KaToga, HaOJoLaeMaA B 9/IEKTPOHHOM 3ep- 
Kale, 100; 6—nopepxuoctb JI-KaToqa B OMTMYeCKOM MMUKpo- 
cxone, 100 


H,t 130, Ne 4, ‘Cnusax, IIpamxosa, Jiencmmuckaa 


A 


MOcl€ aKTHBHPOBKH ABJIAACA OTpaXKalOulHM 3JICKTPpOJOM 9IJIEKTPOHHOrO 
KaJla. C Weblo HaOJIOCHHA H3MCHEHHA KapTHHbI! Mosel mated Ovisia mpeny- 
TP€Ha BOSMOXKHOCTb KOCBEHHOrO NOsOrpeBa H H3MeEPeHHA TeMMepatypbl O6- 
Wa (TepMOMapa XpoMevb — auiOMeb). MccaeqoBaHnA BeIMCcb pH BakyyMe 
-5 : 10-° MM, Kora NOTeHHasl OTpaxkaTeMbHOFO 9/1eKTPOa pPaBHsJICA T0- 
WHally KaTOfa MyWIKH, OOsyualoueh OObeKT. Ha puc. 3 A noKasaHO 9u1eKT- 
HHOe H300pa>KeHHe NOBeEPXHOCTH aKTHBHPOBaHHOrO XOJIOMHOrO ZHHOLa. STO 
jOOparxkeHHe CYLECTBEHHO OTJIHYAeTCHA OT ONTHYeCKOrO (pHc. 2) HaIHUHeM CBOe- 
pa3HOH CTpyKTypbl TeMHBIX MATCH, OFPaHHYeHHbIX WIHPOKHMH GesbIMuM rpa- 
tamu. Mbr Ha6suofaan Ha 9KpaHe, KaK Mp MeJJIeHHOM MOBbIIMeHHH TeMMe- 
‘TyPbl KOHTPacT Naya] WH NpH TemMepatype, 61H3KOH K 400° (onIHOKa B ToKa- 
HHAX TepMOlapbl 7O 10°), copcem Hcuesa. TIpH yMeHbUIeHHH HarpeBa 
THHCTOe H300paxKenHe BO3HHKAaeT BHOBb, yJyulllaeTcd MO Mepe ocTbIBaHHA 
pa3iia H BOCCTaHaBJIHBaeTCA TPH YCTaHOBJICHHH lipexkHeH TeMMepaTy pb. 

MbI OTOxecTBIAeM HaOIOJeHHOe 97IeKTPOHHOe H306paxKeHHe prc. 3 A 
KapTHHOH mMoveH nateH. Uem Ke ollpesesmAtoTcaA pasMepbl, (opMa HM KOHTpact 
pei naTeH? MoxHO MpeAMONO*KHTb, YTO OHH 3afalOTCA 3ePHHCTOH CcTpyKTy- 
te MOJJIOKKH H MpeHMylllecTBeHHOK AHuppdy3sue Mg no rpaHuilam HW yacTHUHO 
paHam sepeH. Ha noqviowkKe pacnovlaraeTcd TOHKaA aKTHBHad MJIeHKa H3 OKU- 
MarHHA, PeHepHpylollad BTOPHYHble WIeKTPOHHI. JA MpoBepKH MpesNoso- 
oa H BBIABJIGCHHA CTPyYKTYPbI NOAMOKKH OOpasell MpOTPaBJIHNBaJICA HOHHOK 
bMOapjHpoBKoH (1°). Tlocie TpaBleHua cTpykTypa HaOwIOfaacb B ONTHYeCKOM 
-TaJimMukpockone (pue. 3 5). Puc. 3 B npeycraBaaet pactbokycupoBaHHoe on- 
i H300paxKeHHe TOH Ke MpOTpaBJICHHOH HOHHOH OomOapAHpoBKoH T0- 


PXHOCTH JHHOJa. Cunuenne puc. 3 A, 3 6 u 3 B nokasbiBaeT HX KavecTBeHHOe 

OTBETCTBHE. 

He culeqyer OvKuJlaTb TORKAeCTBEHHOCTH 3JIEKTPOHHOrO (puc. 3 A) H onTHYe- 

oro (puc. 3 6 wu 3 B) u3z06paxkenult no pagy mpwyHH: 

1) O6nacTu c H3MeHeHHOH pa6oTOH BbIXOJa, XOTA H HaXOJATCH BOMH3H rpa- 

I, 3epeH, OHAKO, BCJegcTBHe Zudpy3suu Mg, He MoryT cTporo s10KaJIH30BaTb- 

i Ha rpaHulax. 
2) Ilona nsateH pacnpoctpaHaloTca B BaKyyM H He OOpbIBalOTCA pe3KO Ha 
IBEPXHOCTH. CvleqOBaTeJIbHO, IJIEKTPOHHOe H300paxKeHHe HeMpoTpaBJIeHHOK 
\JIMPOBaHHOH NOBEpXHOCTH, CofepKallleH MATHA, JOJKHO ObITb Oo.lee «MATKUM», 
2M OIITHUeCKad KapTHHa MpOTpaBwieHHOorO OObeKTa. B cusly Ke HepesKoH NOKa- 
W3alHH MWOJleH MATCH SJIeEKTpOHHOe u300paxKeHHe H He JOJDKHO COBMaflaTb 
ONTHYeECKOH KapTHHOH MpoTpaBJIeHHOH NOMMKpHCTaIMYeCKOH NOBepXHOCTH. 
acoKyCHpOBaHHOe ONTHYeCKOe H306paxKeHne (puc. 3 B) nostomy yule HMH- 
ipyeT Novia UATeH (puc. 3 A). 

3) UacTuyHo HepeskocTb H306paxKenna (prc. 3 A) cBaA3aHa C TeM, YTO NOKa- 
ITeJIb TIPeJIOMJICEHHA B IJIEKTPOHHOH ONTHKe MlaBHO MeHAeTCH; JIA OObIMHOK 
ITHKH THIMYHO pe3KO€ H3MCHCHHE TOKa3aTeJIA MPeJIOMJIeHHA Ha rpaHulle 
YbeKT — BaKyyM. 

4) BusyasbHoe HaGOJeHHe NO/IA MATCH Ha 9KpPaHe ObIVIO Ooulee KayeCTBeH- 
0, HOO doTorpadupoBaHne (puc. 3 A) ABJIANIOCb BHELIHHM MH BeJIOCb NOX KO- 
IM YIJIOM MIO OTHOWeHHIO K TpyOKe H 9Kpany. 

B gapyrou MerassmueckoH KOHCTPyKUMH 2/IeKTPOHHOTO 3epKaJia (*) MbI Ha- 
mojasu uw cboTorpadupoBasiu NoBepxHoctTb JI-KatToga * (puc. 4 A). QieKrpou- 
oe H300paxKeHHe (pHc. 4 A) BbIABJIAeT 3CPHHCTOCTb JIyuUe, YeM ONTHYeCKOe 
uc. 4 6). Kourpacr 9leKTpoHHoro u306paxkeuna J]-KaTojla, 10-BHAHMOMy, OOy- 
IOBJICH KOHTAKTHOH pa3HOCTbIO NOTeCHWMAJIOB Mey 3epHaMH ryOKH HVIK Oosee 
DYNHBIMH OOJIaCTAMH, OKPy2Xe€HHbIMM TOpaMH, Yepes KOTOPble nNpogzudpy HAH- 
opal Ba uuu BaO. Ha puc. 3A u 4A rpaHnubl IpefcraBJIAl0TCA CBETJIBIMH Ha 
MHOM (OHE H306paxKeHHA MOBEPXHOCTH 3epHa HH OOWaCTH, OXBaTbIBAaeMOli 
opamu. SHak KOHTpacta (puc. 3 A) MosBONAeT CheNaTb 3akJIOUeHHE O TOM, 
(O PpaHUIbl B HallMX IKCIePHMeHTAaX 3apAXKAaIOTCA KOHTAKTHbIM MOJI€M MOJIO- 


* VY306paxkente opMHpoBasocb Ha (poTOMMaCTHHKe HemMocpeACTBeHHO 9/I@KTPOHHbIM JIy- 
YM, OSTOMY TOCMeqHEe 3aMeuaHHe He MOXKET ObITh CAeaHO. 
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MKHTCMbHO OTHOCHTEJIbHO CaMOro 3epHa, H, CeqOBaTeIbHO, MO rpaHullaM 3epe 
paOora BbIXOa MeHbille, vem 10 3epHy *. OTMeTHM, 4TO TreOMeTpHYeECKHE He) 
OAHOPOAHOCTH Ha MOMpOBaHHOM OObeKTE HE MOTYT MOY AMpOBaTb KOHTPaCcT Kap) 
THHbI (3aKJIOYCHHE OCHOBaHO Ha HaOJIIOMCHHOM 3HaKe KOHTpacta rpaHul 3epeH,| 
Kpome Toro MapasWienbHbI XOQ KPHBbIX 3ayepxKKH (pc. 1) H KapTHHbI MATe 
c TeMMepaTypoH H CXOJCTBO STOH KapTHHbl C ONTHYCCKH BbIABJIeEHHOH CTPyK) 
TYPOH MOIOKKU MeMaioT BIOHE JOCTOBeEPpHbIM KaK HHTepMperalHio MpHposl 
«HeOCTaTOUHBIX» 93JIEKTpOHOB (1%), Tak H PpeaJIbHOCTb HaOJIOQeHHbIX HAM. 
MlovieH TIATeH. 


Mockosckuit rocyJapcTBeHHbIM yHHBepCuTer Tloctynusio 
um. M. B. JloMoHocosa 4 IX 1959} 
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cy = 4,5—5,2 9B; Mg = 


4 
To 3akI0VeHHe corlacyeTca C BeEIMUMHaMH padoT BbIxoza: 
= 3,2—3,8 3B; MgO =~ 3 58. 
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Jtorxagn Anragqemun nayr CCCP 
1960. Tom 130, N 4 


TEXHHYECKAA ®H3HKA 
A. E. TETY3HH u A. A. DIM YHT 

| 

iB HCKAXQKEHHSAX WH PASPYLMIEHHH MPHNOBEPXHOCTHOrO CJIOA 


KPHCTAJVJIOB ®TOPHCTOrO JIHVTHA . 
| ( ITpedcmaeaeno axademuom IT. A. Pe6undepom 9 VII 1959) — 


1. Cocrosuve MOBepXHOCTH HM MpHMOBepXHOCTHOrO COA KpucTamMVeECKHX 
2/1 CYULECTBEHHbIM OOpa30M OlpesemaeT MHOrHe UX PU3HKO-XUMMYECKHE CBOH- 
pe. ITO OGCTOATENLCTBO MOXKET ObITh MPOMJJIOCTPUpOBaHO MHOFOUHCJIeHHbIMH 
<CI€PHMCHTaJIbHBIMH PakTaMH, YCTaHOBJICHHbIMH IIpH HCCJeqOBaHHH Mporec- 
DB clleKaHua (1), MOBECHHA KPHCTaJMMYeCKHX Te B. pasMUHbIX MOBepXHOCT- 
0-aKTHBHbIX cpefax (*), MCXaHHYeCKHX CBOHCTB KPHCTaJIMYeCKHX Ted (B UaCcT- 
OCTH, HX JOJIrOBeuHOCTH Mok Harpy3KoOH) u up. B cBa3su c STHM MpecTaBwAeT 
HTepec HCCleqoBaHHe UCKayKeHHH UM paspyIeHMA MpHMOBepXHOCTHOTO CJA, 
-M OoJlee, YTO 3aPOJbILLIH paspyWIeHHA TeJla Valle BCerO BOSHHKAaIOT HMe€HHO Ha 
OBePpXHOCTH. 

B JlaHHOH cTaTbe COOOMalOTCA HEKOTOPbI€ Pe3YJIbTATbI SKCMEPHMeHTAaJIbHOrO 
CCJleOBaHHA Wpolecca WepopMupOBaHHA UH PaspylWieHHA MpHNoBepXHocTHoro 
Of MOHOKPHCTaJII0B @ropucToro sAnTHA. BelOop oObektTa UcceqOBaHUA OOyc- 
OBJICH TEM, UTO, KaK H3BeCTHO, B KpHCTaJax PTOPUCTOFO JMTHA OYeHb OTUET- 
MBO MOXKET ObITb IPOABJIeHa KapTHHa paciipeseseHHA JUCOKaWHH C MOMOLLbIO 
a3JIMUHBIX TpaBuTeeH (3-°). 

JlebopmMupoBaHve KpHcTaJia MpOH3sBOAHOCb MyTeM CO3qaHHA Ha ero M0- 
€PXHOCTH PHCOK, KOTOpble NoOsyyalucb HOO Mp WapalaHHd MHeHTOpaMH, 
MEIOLIMMH pasHy!0 reoMeTpHio, MOO HaKaTbIBAHHeM C MOMOULbIO Harpy KeHHO- 
O KOJIeCHKa. 

2. OCHOBHadA CepHA OMBITOB Oblla mpoBeseHa C OOPasllaMH, Ha MOCKOCTH 
100) koropprx B HampaBseHuu [100] ObIIH HaHeCeHbI PHCKHM aJIMa3HBbIM HHJeH- 
OpoM IpHOopa Ast usMepenua MuKpoTBepgoctu IIMT-3 (yrom Mexyy Mporu- 
ONOJOKHSIMH TpaHAMH MupaMuadbHOrO uHZeHTOpa 136°). Llapananue ocyme- 
TBJIAJIOCb TlepeMelleHHeM KPHCTaJIa NOX Harpy2XeHHbIM HHZeHTOpoM. JLucao- 
aUMOHHaA KapTuHa BOWH3M WapallMHbl MpOABJIAaCb TpaBJIeHHeM B pacTBOpe 
PeXXJIOPHCTOFO xKevlesa C MOCMELyIOUlel MpPOMbIBKO B BOLE, CHupTe H S*pupe (°). 
WIMUHbIC KapTHHbI TpaBJIeHHA, MOJIyYeHHbIe B ONMCbIBAeMbIX OMbITaX, H300- 
axKeHbI Ha pu. |. 

Tak Kak Mepeg WapananveM KpHCTaJlJI MOLBepraJicA AMTebHOMY BBbICOKO- 
eMIlepaTyPHOMY OTKUry C MOCJIeXYIOULMM MeJJICHHBIM OXJlaxKeHHeM, MocwJe 
OTOPOrO TpaBJIeHHe MOBepXHOCTH IPHMCHABLIMMCA TpaBHTeseM OOHapyXUBaJo 
WIlb CJlyyalHble paspOsHeHHble UCMOKalluu, HaduIOMaeMaA JHCMOKalMOHHaA 
apTHHa OO43aHa CBOUM MOABJeHHeM Mpolleccy tWapananuaz. M3 xapaxktepa 
ACNOJOKEHHA AMOK TPaBJIeHHA B Havale pHCKH (puc. | O) MOXKHO 3aKJNOWTD, 
TO lapallanve ABJIACTCA MPMYMHOH MOABJICHHA KaK KPaeBbIX, TaK H BHHTOBBIX 
UcOKallui; pH 9TOM, OfHaKO, He MNpecTaBJIAeTCA BO3MOXHbIM OLCHUTb 
JIOTHOCTh TEX H JPYrHX B OTACJIbHOCTH. j 

Onncbipaemble OBIT! CBHIETEJIbCTBYIOT O TOM, UTO: |) MIOTHOCTh AnCOKallnH 
ObIBaeT 110 Mepe yasIeHHA OT OCH PUCKH; 2) WIMpHHa AMCOKAalMOHHOH OOvIacTH 
pH JaHHoli reoMeTpHM MHeHTOpa pacTeT C POCTOM WupHHbI puckH. Pucku pas- 
M4HOM IWMpPMHbI NosyTaJIcb MpHJIOX*KeHHEM K HHCHTOPy PasHbIX Harpy30K. 

TlomyyeHHble KapTHHbI TpaBseHHA WMCOKAaWMH MOryT ObITb HCIOJIb3OBaHbI 
IA YCTAHOBJICHHA 3ABMCMMOCTH MJOTHOCTH AMCOKallMH p OT PpaccTOAHHA JO 
oH pucku x (puc. 2). Kak Buyuo us puc. 3 (mpsambie Jeo) 3, 4ACOOTBCICTBYION 
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pHCKaM, HaHeCeHHbIM Ha MOBepXHOCTb KPHCTaJivia PTOpHcTorO WHTHA MyTeM | 
1lapallaHus HHeHTOPaMH, HMCIONLHMH Pa3Hble MPOPuH), 3TA 3ABHCHMOCTb JO~| 
“cTaTOUHO XOPOWIO aANMpOKCUMHPyeTCA SIKCNOHEHIHAIbHOH yHKUHeH Bua} 
0 =p, exp (—— ax); IPH 9TOM OKa3bIBaeT- | 


# CA, UTOB INHPpOKOM j\Halla30He 3HaveHHH | 
0 HarpYy3KH Ha HHACHTOP BeHYHHA Po, HMCIO-| 
Ula CMbICJI MWIOTHOCTH QHCIOKallHH Ha OCH | 
| PHCKH, He 3aBHCHT OT Harpy3KuH. : 
ee OHO 43 BO3MO%KHBIX TOJIKOBaHHH 3TO-| 
S rO HaGJOJCHHA MOXKET 3aKJOUaTbCA B| 
sf TOM, 4UTO TPH WapanaHHH MOBepXHOCTH | 
& 


LO Dice Clty 5 OE 


100 ye 


Puc. 2. [I[m0THOCTb 9 BbIABJICHHbIX TPaB- 
JIGHHeM THCIOKaWMH B PYHKUAH paccTo- 
AHHA X OT OCH pHCKH. A — nowymHpuHa 
pucku, 6 — o61acTb, B KOTOpOH OT- 
J@bHbIe JHCIOKAWHH He paspelmlalorca 


ABJIACTCA KOHCTAHTOH BelllecTBa UH 
Poe (4 + 5)- 108 cm?. Orygenbupie 
BCTpeyaloulHecs B JlHTepaType 
CBeJeHHA O MJIOTHOCTH JHCOKaluit 
B JjepoOpMHpOBaHHbIX KpucTaaxLiF 
corsacyloTcaA Cc HaljeHHbIM Hamu 
3HaueHHeM py. Tax, B (§) NoKa3aHo, 
4yTO B Kpuetanse LiF, npunopepx- 
HOCTHbIM CJIOH KOTOpOrO MCKaxKeH 
WIHMOBKOH, MJIOTHOCTh WUCIOKaLuH 
coctaBiseT (108—10*) cm™. 

Ilo aHHbim g~pyrokH padot (°) 
HaHOOJIbIIaA MOTHOCTh JuCOKalni 
B MovlOcaX CKOJIbxKeHHA MTOpHCTOrO 
HTHA cocTaBsaeT ~10® cm? *. 

3. Ec coo6paxkeHuA O CMbICIe 
BeJIHYHHbI Py, H3JIOAKCHHBIC B Mpe]bi- 
ayulem Maparpade, omucpiBawr pe- 
aJIbHOe MOO*KeHHe Belle, TO: 1) p, 
He J{OJI2KHA 3aBHCETb OT (pOpMbBI 
HHJeHTOpa, paspyllatoulero KpHc- 
Taj; 2) pH HaHeCeHHH PHCKH Ha 
MOBEPXHOCTb KPuHCTaia 6e3 pa3- 
PyWleHHA MJIOTHOCTh JUCOKalHH B 
HeNMOCPpeACTBEHHOH GJIH30CTH K rpa- 
HHWe PHCKH OPMKHA ObITb MeHbILe, 
yeM B CJlyyae pa3pylleHua. 

J{1a Toro uToOpl yOequTbCsA B Ipa- 
BUJIBHOCTH IipeCTaBJICHHA O 9, KaK O 


ro 
cpeqHeH MpeesIbHOH MIOTHOCTH JUuC- 


KpucTaiwa 
JUOObIX JLaBJIGHHAX HA HHJeCHTOP BepLInHa | 
ero paspyulaeT Kpuectam. B 
3THM BO3MOXHO, YTO BeJIMYMHA P, ONpesze- 
JdeT Ty MpeeJbHy!O CPeMHIOIO MJIOTHOCTb 
uctoKaunh, pH KOTOPOH KpucTas PTo- 
pucToro sHTHA pa3spyliaetca. HeoOxogu-| 
MO OFOBOPHTb, YTO ONpesedAemMad TAaKHM 
0O0pa30M BeJIMYHHa f,, TMO-BUMMOMYy, He 
MOXKeT ObITb TECHbIM 
co cnoco6om jedopMupoOBaHHA Kpuctamia. B OMMCHIBACMbIX OMbITAX BEJIMYHHA | 


aJiMa3HbIM HHJICHTOPOM TIpH| 


CBASH Ee 


| 


| 


| 


o6pa30M cCBxA3aHa| 
20 | 


Oe 


Puc. 3. [lnoTHocrb BbIABJICHHEIX TpaBJIeEHHeM. 
AUCIOKaWHH B PYHKUMH pacCTOAHHA xX OT OCH 

PpHCKHM B ToOMyMorapHcpMHyecKOM MacultTa6e. | 
J —apanmuHa HaHeceHa ueTbIpexrpaHHoli au- 
Ma3HOH MupaMufol (uuHZeHTop IIMT-3), P=25T; 
2— Ha MIpsxAMylo JlermH TPM copTa ToueK: a —| 
yapanmwwHa HaHeceHa WuHeHTopom' IIMT-3, 
P=12T, 6 —wapamuuva HaHecena CTasbHbIM KO- 
HYCOM C yrvioM MpH Bepumue 136°, 6 — napanuHa 
HaHeCeHa CTaJIbHbIM KOHYCOM C yIvIOM IIpH Bep- 
we 90°; 3 — wapanuHa HaHeceHa HHJEHTOPOM 
MIMT-3, P=3F; 4—uapanuya snanecena 
CTaJIbHbIM KOHYCOM C YIJIOM Ip BepmmuHe 60°; 
mpamMax 5 coorspercTsyet pHcKe, mouJly4ueHHolt 
Ha MOBe€pXHOCTH KpPHCTaa dTOpucToro AHTHA 
MIpH MpoKaTbiBaHHH HarpyXkeHHOrO KkoOwlecHKa’ 


JOKallHH, CONPOBO*KAaOWHX paspylweHHe KpHcTaNa cTopucToro muTHA (IpH 


paspyuleHuH tWapananHuem), 


HaMH Obi MIpoOBeeHbl WBE CePpHH KOHTPOVJIbHbIX 


* YMeCTHO 3aMeTHTb, UTO CPpaBHeHHe HaliMeHHOl BENHUHHDI 9 C MMOTHOCTbIO ZHCAOKaUHNit 
B CHJIbHO JepopMupoBaHHblx MeTasax (7) (e=(101°+10!2) cm-2) He uMeeT LOCTaTOUHbIX OCHOBA- 
HH, TAK KaK H3BeCTHO (1°), TO XpymmKoe paspylleHHe MoxKeT BOOOUIe NpakTHYeCKH He conmpo- 
BOAKAATLCA MOABJCHHEM HOBbIX FHCMOKaWHH. IIpH sToM clelyeT HMeTb B BAY, 4TO KpHCTabe 
LiF cymjectBeHHo 6oulee xpynKH, 4eM MeTaJVIbI. 


a 6 


Puc. 1. a — KapTuubl TpapeHua BOH3H pHCOK, HaHeCeHHbIX Ha MocKocTb (100) Monokpuctaa- 

Ja P@TOpHCTOTO HTHA Mp pa3sHblxX Harpy3Kax P Ha MHAeHTOp NpHOopa muKpotBepygoctH IIMT-3: 

1—P=3!, 2—P=12l, 83— P= 257, 600 x. 6 — Kapruna TpaBnenua BOnH3H Hayana 

wapanvub! (pHCKH), ChenaHHOH asiMa3HOlt NHpaMuyoli Ha mvlockocTH (100) MoHoKpnctanna 
dtopuetore muTua, 440 x 


Puc. 4. CpaBHenve MCJIOMMpoBaHHbIXx 

oOmacteii BOM3H pHCOK, HMEIOUIMX -ONH- 

HakoBylo wHupHHy: / — HaHeceHHOH Wapa- 
maHvemM, 2— HakaTaHHoli. 600 X 
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ibITOB. B OAHOH CepHH H3y4aslocb pactpegeenve ANCOKallui BOSH Wapanun, 
pD3QAHHbIX CTAVIbBHbIMH KOHHYCCKHMH HHJCHTOPaMH C yrviaMH IIpH Beplinue 60, 90 
136°. Hekoropple 43 pe3yIbTaTOB, NOJIYYeHHBIX B 9THX OMbITAX, H8300PaxKeHbI 
a pHc. 3, H3 KOTOPOrO CaenyeT, YTO Pp, MpaKTHYeCKH He 3aBHCHT OT 
(OPMbI HHeHTOpa. 
CyulecTBeHHO HHOM pe3yJIbTaT Obl MomyyeH B OMbITAX, B KOTOPbIX pucKa 
jAHOCH/IACb MyTeM MpOKaTbIBAHHA MO MOBePXHOCTH KPHCTasa Harpy2KeHHOrO 
OCCHKa C 3aKPYIVICHHbIM MOJIHPOBaHHbIM OOORZOM. THmMuHbIe KapTHHbI pac- 
ih Seba AHCOKalMA BOH3H PHCKH, NOJyYeHHOM HakaTbIBaHHeM, H BOKPyr 
H.aPanHHbl H300paxenbI Ha pue. 4. B 3Tom cJlyyae oOpaulaioT Ha ceOA BHH- 
kane Be OCOGeCHHOCTH KaPTHHbI TpaBseHua: |) NpH OMWHAKOBOH WIMpuHe pu- 
WOK JHCAOWMPOBaHHad O6/laCTb BOJIH3H PHCKH, MOMyueHHOH HaKaTbtBanvem, 
SHaUHTeJIbHO YKe, YEM BOH3H PHCKH, NOJyYeHHOH Wapananuem; 2) NOTHOCTH 
\MCAOKAWHH BOWH3H KPpad PHCKH, NMOIYYeEHHOH HaKaTbIBaHHeM, CYLLeCTBEHHO 
MCHbIUe, OYCBHAHO, MOTOMY, 4TO BOH3H PHCKH, NOyYeHHOM Waparllannuem, BBI- 
KO], OTJCVIbHBIX JHCOKAaWHH MpH MpHMeHHeMOH SKCMeEPHMeHTAJIbHOH TeXHHKe 
IpaKkTHY¥eCKH He paspelliaeTcA B CBASH C HX OOMbLIOH MMOTHOCTHIO, Tora Kak 
6.143H PHCKH, MOAyYeHHOH HakaTbIBaHHeM, TaKOH BHIXO pa3pelllaetca. 

KouimyuecTBeHHO paciipesenenHe AuChIOoKalHH BOKpyr HaKaTaHHOH pucKn 
— Ha puc. 3. Takum 06pa30M, KOHTPOQVJIbHBIe ONbITbI He MPOTHBOpeyaT 
LIPCMIOHKCHHOMY TOJIKOBaHHIO (PH3HYeCKOFO CMBICJIa BeHYHHbI 2). 
4. MoxkuHo Opii0 MpeqnoaraTb, YTO XapakKTep pacMpeyeeHHA H MVIOTHOCTH 
AUCMOKAUH BOW3M PHCKH MOLyT OKa3aTbCA 3aBHCALLHMH OT CKOPOCTH Wapama- 
HUA. CrelWasIbHO MOCTaBJICHHbI€C KOHTPOMIbHbIe OMbITbI, B KOTOPbIX CKOPOCTb 
WapallaHHA H3MeHsAIacb B 160 paz (oT 1,8-10°2 go 3 mM/cex), noKa3auu, uTO 
TakaA 3aBHCHMOCTb B H3YYCHHOM HHTepBavyie CKOpOCcTeH He HMeeT MeCTAa. Same- 
THM MPH STOM, YTO 3aBHCHMOCTb XapaKTepa HCKaKeHHH BOIH3H PHCKH OT CKO- 
POCTH OJKHAa CYLCECTBOBaTb H MOXKET OBITb, NO-BHAZHMOMY, OOHApyxKeHa pu 
CKOpocTsax eopMupoBaHHA, O/1H3KHX K CKOPOCTH pacmpocTpaHeHHA yupyron 
BOJIHBI B KPHCTavve. 

B 3aky1oueHve BbIpakaem OnarogapuoctTb M. IJ. UWlackombcKow 3a copen- 

CTBHe JaHHOK pa6ote. 
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XapbKOBCKHH uHan TlocrynHuo: 
Bcecoro3Horo Hay4HO-HCCeAOBaTebCKOPO HHCTHTYTA 8 VII 1959 
XHMHUCCKHX PeaKTHBOB 
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KPHCT AJIJIOTPAPH 


A. J]. PAKUEEB 


HOBASA CHEKTPOPOTOMETPHYUECKAA YCTAHOBKA 
JIA UCCJEXOBAHHA MHKPOKPHCTAJIJIOB 


(II pedcmaeaeno axademuxom H. B. Beaoeoim 6 VII 1959) 


B nocuieqHee BpeMA BCe IWMPe PasBePTHIBAalOTCA paOOTbI NO H3y4eHHIO CIeK’ 
POB MOrJiOWleHHA MHHEPaJIOB, LalOULMe BO3MOXKHOCTb HE TOJIbKO JIyullie NOHAt 
IIpHpOLy OKpaCKH MHHEPa/IbHBIX BeUleCTB, HO W OOJergnTb AMarHocTuky ux. Bu, 
ronapa padoram H. M. Menanxounua, C. B. Ppym-Pp2umaiuo u ap. Nosyyer 
MHOPOUHCJIeHHbI€ KPHBbI€ CNEKTPaJIbHOrO MOFVIOWLCHHA LIA pPasJIMYHbIX MMH 
paJiOB u OCOGeHHO JIA CuION. OMHaKkO OOJIbUIMHCTBO OMNYOJIMKOBaHHbIX KPHBBI 
NOPJIOULeHHA HMeeT TOT HeWOCTaTOK, YTO HCCJIeEOBAaHHeE MHHEPaJIOB MpOH3BOLE 
JIOCb B MpOCTOM, HellouIspH30BaHHoM cBerTe. H3BecTHO, YTO JIA pasHbIX Halipat 
JI€HHH ONTHYECKH AHH3OTPONHbIX KPHCTAaJWJIOB KPUBble CMeKTPaJIbHOrO NOTIOUL 
HHA UMeOT pasJMYHbI Bug. TloaTomMy KpHBble NOTJIOWeHHA, MOWyYeHHble IJ 
aHH3OTPONHbIX MHHepaJIOB B IIpOCTOM, HeMOJIAPH30BaHHOM CBeTe, ABJIAIOTC 
YCPeHEHHBIMH HM HE HMelWOT TOM WeHHOCTH, KaKy!O HMEIOT KpHBble, MOJIyYYeHHbI 
IIpH W3y4eHHH KPHCTAaJVJIOB B NOJIAPH3OBaHHOM cBeTe. K comasieHHiO, CeKTpC 
(OTOMeTPbI H MOHOXPOMATOPbI OOBIYHBIX THIIOB, BbITYCKaeMble Hallie MpOMBIL 
JICHHOCTbIO, HE CHaO2KeHbI CIMeMMaJIbHbIM YCTPOHCTBOM, KOTOPOe NOs3BOUIANO GE! 
HCCJI€OBaTb KPUCTaJIVIbI B MOJIAPH3OBaHHOM cBeTe. Kpome Toro, Ha HHX MOH 
paOoraTb TOJIbKO C KPHCTaJaMH, OO/laalOULMMH 3HaYMTebHBIMH pasMepaMu 
a Ip padore c MpHpoOsHbIMH OObeKTaMH — MHHepadiaMu, HaOOopor, Yalie BcTpe 
YalOTCA KPUCTaJJIbl OYeHb MaJION BeMYMHbI. CyuecTByIOWad MOJeb NosApH 
3alHOHHOrO cleKkTpodotrometpa Bepexa (*) He NO3BOuHeT MPOW3BOAUTb UCccEO 
BaHHe OYHb MEJIKUX KPHCTaJOB. B cudly STOO pas MYHbIM Ja6opaTOpHAM pH 
XOUMTCA KOHCTPyMpoOBaTb CMeluasbHble MOH MuKpOCTeKTpooTomMerTpos: 
KOTOPbI€ HMEIOTCA TOJIbKO B STHX Ja6OpaTOpHAX. 

HanOonee yqoOHOl Mojenblo At NOMyYeHUA CHEKTPOB NOrJIOULeHHA MHKpO- 
KPHCTaJJIOB ABJAeTCA Mukpodotomerp H. M. Mewanxoauna u B. H. Ppeayur 
HuKoBa (*). Kak Ha 9TOM MHKPOCIIeKTPOoTomerpe, Tak Vi Ha TMOJApH3al\HOHHOM 
cileKTpodotomerpe Bepeka jaHHble MOYIOWLeHHs MOXKHO TOJYYHTb TOJIbKO 


I 
nocye pacuera 10 dopmyyie D = lg sae , re D — onruyeckas MOTHOCTS Hc- 


culenyeMoro KpucTasiia; /,;— WHTeHCHBHOCTb CBeTa, Majlaolulero Ha KpHcTaJd; 
/ — YWHTeHCHBHOCTD cBeTa, Mpollemtmero yepes KpHcTa. Takve BbIuHCeHHA 
OTHHMaIOT MHOFO BpeMeHH, OCOOeHHO IIpPH MaCCOBbIX H3MepeHuaAx. Hamu Obivia 
coOpaHa yCTaHOBKa, KOTOpas MO3BOAe€T OTHOCHTE/IbHO ObICTPO NowlyyaTb Besu- 
UWHHY MpOlycKaHuA MH MOTVIOWeHHA KPHCTAaJJIOB pasMepOM B jecATble U Wake 
COTHI€ JOM MHJIJIMMeTpa, H380erad yKa3aHHbIX BbILMe BbIUMCTeHHE. 

Co6paHuax MukpociieKTpooromerpuyecKkah yCTaHOBKa COCTONT H3 culeqyio- 
U\HX YaCTeH: MOHOXpOMaTOpa — HCTOUHHKa MOHOXpoMaTHYecKoro cBerTa; MHKpo- 
cotomerpa M®-2; snexrpouHoro dboroymHoxuTetA PIY-19 — npwemuuka Mo- 
HOXPOMATHYCCKOrO CBeTa, CTAOHJM3HPOBaHHOLO BbICOKOBOJIbTHOFO BBINIPAMHTeIA 
BBC-1, nmuratomero OOY-19. B kayecrBe ucTOUHHKa MOHOXpOMaTHYeCKOrO cBe- 
Ta UCHOuIbsyeTcA MOHOXpoMaTop YM-2 nau S3MP-2 c orKmouenHol Moxy nauueli 
cpeToporo noToKa. IlocieqHuAA MOjes1b MOHOXpOMaTOpa MO3BOuIAeT BECTH aBTO- 
MaTHYeckylo peructTpattuto cnekTpos. Ilepeq BXOqHOH ULebIO MOHOXpoMaTopa 
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M-2 ycraHaBJlmBaeTcaA OOblYHaA Jamia HakasHBanud. Hanpaxenne na mamue 
aOHJIM3HpyeTcaA PeppopesoNaHCHbIM cTaOHsN3aTOPOM HIM, YTO ropasyo wy4- 
€, JaMMla MHTaeTCA OT AKKYMYJIATOPHbIX OaTapel OO/IbILICH EMKOCTH H MOK JIIO- 
HHOrO K HHM MapaJWIeJIbHO BbIIIpAMHTeA MepeMeHHOrO ToKa. B MoHOXpoMa- 
P SMP-2 BMOHTHpOBaHa CllellvabHad ycTaHoBKa, CTaOuJM3Hpyloulad cBeTO- 
M MOTOK. Y BbIXOQHOM KOJMMMaTOPHOH We MOHOXpoMaTopa ycTaHOBJIeH 
MKONb, TMOAPH3YIOULMH BbIXOAAMMH MOHOXpoMaTHuecKH MyyoK cBeta. Io- 
APH3OBaHHbIM CBeET NONaaeT Ha MOBOPOTHOe ciepHyeckoe 3epKaJlO, ycTaHOB- 
€HHOe B HHAKHEH YacTH MUKpootromerpa M®-2. Jina ycraHoBku sToro 3epKa- 
a MIpHUWWIOCh yasIHTb U3 MHKpooTomerpa MeTawimyecKkylo TpyOKy, coequ- 
IOULY!O UleIb C HHKHEH OTPaKaTebHOH Mpu3Mol. 

IlonapusoBanHblli MOHOXpOMaTHYeCKuli CBeT, OTPaxKeHHbIli OT 3epKasa, mpoli- 
a yepe3 IIPAMOYTOJIbHY!0 OTpaxkKaTeJbHy!0 IpusMy, WONaqaeT B HHKHUH MUKpO- 
ObeKTHB, POKyCUPY!OMHH U3s0OpaxKeHHe OCBETHTELHO WeH MOHOXpoMaTopa 
a uCCJIeqyeMoM lpeyMmete. Tlocaequun ykKpelliaeTca Ha MOBOpOTHOM JHCKe 
OTBepcTHeM B_ IeHTpaJIbHOH 
CTH ero. STOT ANCK cnelu- 
bHO yCTaHOBJICH Ha NOTBMXK- 
M CTOJIMKe MUKpodotomertpa. 
g00pamkeHHe  uccJleqyemoro 
beKTa IPH MOMOMM BepXHe- 
NOBHKHOFO OObEKTHBA MH- 
poorometpa, BepxXHell oTpa- 
aTCJIbHOH IIPH3Mbl, a TaK2Ke 
YX CMCHHBIX JIMH3 MpOeCKTH- Puc. 1. OnexrpwMueckan OwOK-cxXeMa MMKPOCIIeKTpO- 


CTCH Ha HaOwMlOaTeIbHbIM oTomerpuHyuecKkoli ycTaHoBKH. J — craOumMsHpoBaH- 
aH, uMeollul mpaAMOvrojib- elt ucTounMK cBeTa, 2— caMoNMUIyuMit 9i1eKTpOH- 
P. : Me P oY a Hb moTeHuMoMeTp SIIT-09, 3 — deppopesonancHEli 
IM BbIpe3. Cper, mpokya ye- 


cTaOuIH3aTop Hallp A2KCHU A 

€3 STOT BbIpe3, MolayaeT Ha . 
3MCPHTeJIbHY!IO Web MUKpodorometpa, KoTOpand BblpesaeT OrpaHHyueH- 
BIW 110 WIMpHHe MW BbICOTe MyyOK Jyyel, COOTBeTCTBYIOWNHH oTomerpupye- 
OMY y4acTKy KpHcTaJuia. CBeT, Npolga JIMH3y, NOMaqaeT Ha 9JeKTPOHHbI 
OTOYMHOKUTeIb DIY-19, KoTOpbI ycTaHOBJIeH BMeCTO oTOSseMeHTa, HOO 
BCTBUT@JIbHOCTb NOCJe€qHeroO HeMOCTAaTOUHAa., QJCKTPOHHBIN POTOYMHOXKHTEJIb 
KmIOU€H B MeTaJIMYeCKHH CBeETOHENpOHHWaeMbld KOKYX, YKpellleHHbIl 
a clelvasIbHOH moycTaBKe. WoTOTOK M3MepHeTCA 3ePKaJIbHbIM TaJIbBa- 
omerpom J, BMOHTHpOBaHHbIM BMeCTe C aBTOMATHYeCCKOH OTCYeTHOH WKaJOn 

yCTaHOBKy MukKpodotoMeTpa. UyBCTBHTeJIbHOCTb TaJIbBaHOMeTpa paBHa 
0° a/m. [lutaHve 9u1leKTpOHHOrO (POTOYMHOKUTEMA OCYMLECTBJIACTCA OT BbICOKO- 
OJIbTHOrO CTAOHJIH3HPOBaHHOrO BEINpAMUTeIA BBC-1. [na sTOH WesIM MOXKHO 
CNOJIb3OBaTb TAaKKE HW APYrHe BbICOKOBOJIBTHbIC CTAOWJIHN3HPOBaHHble BbIIIpPA- 
WTeIM, a TakxKe cyXune OaTapen Tuna BAC-80. Ha BBC-1 nmogaetrca Takxe Ha- 
PsoKeHHe, CTaOHHSHpOBaHHoe tpeppopes0HaHCHbIM cTaOuIH3aTOpomM. Onruye- 
kad WU QJIeKTPHuecKad CXeMbI BC€H YCTaHOBKH NOKa3aHbl Ha pu. | ui 2. 

Uccuienyemblli mpenapaT B Bue OObIUHOrO NeTporpaduyeckoro wWsuda usin 
OpolliKa M3 Me/JbuaHWIMX KPHCTaJVJIOB, MOMeWLeCHHbIX Ha MpeMeTHOe CTeKJIO, 
KPeNJIAeCTCA 3a2%KUMaMH WJM MlaCTHJIMHOM Ha BpalilalouleMca AucKe NO] BepXx- 
iM OObEKTHBOM MUKpOoToMetpa. CHayasia OObEKT PpaccMaTpHBaeTcA B OeJIOM 
eT, KOTOPbIM BBOAUTCA B CHCTeMy MpH MOMOUH MoBopoTHOro ciepuyeckoro 
pKasla, yKpellieHHoro B HHxKHeH yacrH M®-2,. Mcrouwnukom cBeTa CJlyKUT 
MOMOFaTeJIbHBIM OcBeTHTeNb. [lepemeltiad BepXHHH OObeKTHB MHKpOoTOMeT- 
14, MOKYCUpylOoT us0OpaxeHNe UccJeqyemoro KpHcTasia Ha OeJIOM 9KpaHe. 
alee, JBHTrad WIM wim WpekMeTHoe CTeKJIO Ha WMCKe, yCTaHaB/MBaIOT BbIO- 
{HHBIM KPUCTaJJI UH OTIeIbHY!0 30HY €FO Tak, YTOObI OTBEPCTHE H3MepHTeJIb- 
HH WeIM, MOMeULCHHOH 3a 9KPaHOM, He BbIXOHJIO 3a Mpesesbl UccJeyemMoro 
UCTaa UM OTAeMbHOrO yyuacTKa ero. EcsiM OObeKT OYCHb Mad, TO, CMCHHB 
PXHHH OObCKTHB, MOXKHO YBeJMUUTb ero u300paxkeune. Sarem pH MOMOLLH Mo- 
POTHOTO 3epKaJia BMeCTO GesOrO CBeTa B CHCTeMY BBOAUTCA MO/APH30BaHHbIH 
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MoHOXxpomatuyeckuit cBeT. Ilocme BKsJOYeHHA BTOpOro HUKOJIA-aHaJIA3aTo 
TlOMelleHHOrO Tepe 2KpaHOM, UccesyeMbld MMHepad MIM OTeJIbHy1O 30 
ero yCTaHaBJIMBaloT Ha oracaHve. OTHM jocTuraeTcHA BbI6Op HYXHOrO Halip 
JleHnA B Kpuctasse. Tlocne ycTaHoBKM MHHepaJia Ha NoracaHve anvadMsaTop cl 
Ba BbIBOAUTCA H3 cucTembI. Jlamee yKpellAIOT MOABHXKHOU CTOJIMK MAK po(po 
MeTpa TaK, UTOObI OH MOF ABHTAaTbCH TOJIbKO B OHOM HalpaBJIeHHn. SaTem Te} 
MellaloT ero JO TeX MOP, MOKA OTBEPCTHE H3MePHTeJIbHOH ILeJIM MAK po(poTOM 
pa He copmajaer c KpaeM wWuda, Te HMeeTCA TOMbKO KaHayCKHl OaJIb3¢ 


B3V-19 | 
> oe 143 Mh I 
a iL l es Ty 
a4 
za 4 


y. Ay NS aN 
2 iy 
Jp eae 


Puc. 2. Ontuueckaa cxeMa MUKpOCHeKTpooToMeTpHuecKon ycra- 

HOBKH. J — CTaOHJIHSHpOBaHHbIH HCTOUHMK CBeTa, 2 — MOHOXpoma- 

Top, 3 — noaspHsatop, 4 — oOneKTHB, 5 — npeMeTHbIli cTomHK, 
6 —vccneqyemblit mpenapat, 7 — anaiusaTop 


Jlaad poBepKu CHOBa BBOJUTCA aHaJusaTop. Ecuim Kpuctad uccenyerca 
B wine, a Mpocro Ha MpeAMeTHOM CTeKJIe, TO Hs00parxKeHHe KPHCTaJJia Hy 
CMeCTHTb C OTBEPCTHA H3MEPHTeJIbHOH wulewH. Tak jocTuraeTcA BO3MOxKHOK 
H3M€PHTb HHTCHCHBHOCTS cBeTa, Malatoulero Ha KpHCTaJ, T. e. Jy. Mocue atc 
3aKPellJIAIOT [Ba MOBHXKHBIX 3aKHMAa, KOTOPbIe CIlelHaIbHO yCTaHOBJICHbI 
OWHOH W3 HalpaBJIAIOWIHX MOMBHXKHOTO CTOJIMKa, YTOObI peryHpOBaTh HHT 
Bal JBWxKeHHA MOCcMeAHerO. SaxkHMbI HYXKHO YKpellMTb Tak, YTOObI NpH DBHE 
HHH CTOJIHKa B OJHY CTOPOHy AO ynopa (3axKHMa) MpOuCXOQNuIO COBMeLLer 
BbIOpaHHOrO KPHCTaJJla HH OTJEbHOH 3OHbI eFo C OTBEPCTHEM H3MepuTeJIbH 
ILeIH, a IPH ABYXKeHHM CTOJINKa B Apyryt0 CTOpouy AO Broporo ynopa (3axKMN 
HM@J1aCb BO3MO?XKHOCTb 3aMepHTb J). 

QNEKTPOHHEIH POTOYMHOXKUTeb, CJyKaUHH MpHeEMHHKOM MOHOXpoMaTH 
CKOrO CBeTa, TaK Ke Kak H JHOOOH PoTOsJeMeHT, HMe€eT HEOAMHAKOBY1O UYBCT! 
TEJbHOCTh 10 ciekTpy. EcJM BbIYHCAATh NOrMOuleHHe KPUCTaI0B HO opm) 


I 
ec=« le oa aa TO H3MCHEHHE YYBCTBHTeEIbHOCTH (OTOYMHOMKUTEIA B 3aBHCHMOC 


OT JWJIMHbI BOJIHbI NaatouleroO Ha Hero CBeTa He Oy eT BUMATS Ha Pe3yJIbTaTbhI 
MepeHHH., OyHako TaKHE BbIYHCJICHHA, O YEM YAE FOBOPHVJIOCh BHIMe, OTHHMA 
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ro BpemeHu. WroObt us6exaTb 9TOrO, IPH KaisKNOM HOBOM oTcueTe OapabaHa 
H BOJIH MOHOXPOMaTOpa UYBCTBUTEIbHOCTh (POTOYMHOXUTEIA MpHBOLUTCH 
OCTOAHHOH BeNMYMHE, YTO NOcTHraeTcCA U3MeHeCHHeM HaMps2KeHUA, KOTOPOe 
onaercn Hand muTanua POY-19. Baaroxapa Tomy, uTO MbI MoxKeM, He H3MeHAA 
PHCHTHPOBKH KpUuCTaJJa, ObICTpO NepemellaTb Hall NpelapaT v3 NovoxKenus, 
pM KOTOpOM usMepaetca /, B MOMOKeHUe TIA 3aMepa /, uMeeTCH BO3MOXKHOCTb 
BICTpO NOJIYYHTb XapaKTepHCTHKY MOLJOMLeCHHA KPHCTaJila B MHTepBadle JIM 
oH OT 400 yo 700 Mp B Mpolwentax. 

Henaetca 9To culeqyioujuM o6pa30m. YcTaHOBMB MpellapaT Aa usmepenua 

) H BbIOPaB HeEOOXOAUMYIO JWIMHY BOJIHbI, HYKHO M€HATH HallpsAxKenue, NogaBae- 
oe Ha (POTOYMHOXKUTeMb JO TEX NOP, WoKa raMbBaHOMeTp He OyeT NOKa3bIBaTh 
mecTO HyJIn». B, KayecTBe MocweqHero Jlyuie Bcero 6paTb Kpal WuHeHHOH wKa- 
bl MHKpodotomerpa, T. e? orcueT 1000. Stor orcuer 6yneT MoKasbiBaTh 100% 
ponycKaHua cBeTa. SaTemM, MepemecTHB NOLBHXKHOH CTOJIMK MUuKpodorometpa 
0 BTOporo ylopa HM COBMECTHB TeM CaMbIM HMCCJIeqyeMbli KPUCTaJJI HM OTZesb- 
ylO 30HY ero C OTBepCcTHeM H3MepHTeJIbHOH AMadparMbl, NOJyYHM Ha UWikase 
TCYeT, MOKasSbIBalOWMH MpomyckaHue uccleqyeMoro KpHCTaJla B JaHHOM Ha- 
PaBJeHuH IA JaHHOH JJIMHbI BOJIHEI B MpoleHTax. SaTem Mepemellaem cTo- 
MK OOpaTHO JO Zpyroro ynopa, ycTaHaBJIMBaeM HOBY!0 JWIMHY BOJIHbI U, MeHAA 
allpsxkenvue Ha BBC-1, npou3BoqumM cHOBa ycTaHOBKy «MecTa HyJia». JLauee, 
HOBa MlepeMeCTUB CTOJHK JO yllopa, NOJy4YuM Ha aBTOMATHYeCKOl WIKaJIe HOBOe 
HayeHve Mponyckanusa. TIpogenaB Takylo oMepalluio HeEOOXOAMMOe YUCJIO pas, 
OKHO Cpa3sy MPHCTYMUTb K MOCTpOeHHIO KpHBOH NponyckaHuA UM MOrsortye- 
uA uccJIeqyemoro oOpasia. Ilorsomjenue OykeT MpecTaBJIATb pa3sHOCTb, O- 
OJHAIOWLYIO 3HaveHHe MponycKanua Jo 100%. KpusBasa cnekTpasbHoro Morso- 
leHuA H300pa3sHTCA NepeBepHyTbIM rpapukKOM KPpHBOH MpomnyckaHns. 
_ Onlucannast MHKpociiekTpoporomerpnyecKad ycTaHOBKa aeT BO3MOXKHOCTb 
a OTHOCHTeCJIbHO KOPOTKOe BPeMA HCCAEROBATb HE TOJIbKO OYeHb MaJIble KpH- 
TaWJIbl, HO MW OTJCJIbHbIe 30HbI B HUX'C XOPOleli BOCNPOH3BOAMMOCTHIO pe3yJIb- 
pOB U3MepeHH. ITO OCOOeHHO BayKHO IPM M3YYCHMM 3OHA/bHbIX MMHEPaJOB. 
a3MeEpbl 3€PCH MOFYT H3MEPATBCA He TOJIbKO JIeCATBIMH, HO HM COTbIMM JOJIAMH 
WJIJIMMeTpa. 

Hcnonb30BaHHe sorapudMuyeckoH ikKasbl MukpodoTtomerpa M@®-2 yaer 
O8MOXKHOCTb OTHOCHTeJIbHO OBICTPO BLIYMCJIHTbh WM ONTHYeCKylO IwoTHOCTh D, 
Ha OyeT paBHa pasHOcTH OTcYeTOB Jud /) u / Ha Mukpodotomerpe. IIpume- 
aA B KavecTBe HCTOUHAKAa MOHOXpOMaTuYecKkOorO cBeTa MOHOXpoMaTop 3MP-2, 
(BI JOOMIMCh aBTOMATHUeCKOH perucTpalluu CleKTpoB Morsomenud. Ja storo 
OTOTOK, HLYULH ¢ 9JIEKTPOHHOTO (OTOYMHOXKUTEA, C MOMOLIbIO MepeKJIi0- 
area MOKO“aeTCA He K 3€PKaJIbHOMY TraJIbBaHOMeTpy MuKpOdoTomerTpa, a 
‘ BXOJHBIM KJICEMMaM 3JIEKTPpOHHOrO CaMOMHlywero noTrexuMometpa SIITI-09 
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XHMHA 


M. f. TOHHKBEPYL u JIM TYAHeHAHb 


KHHETHKA TFOMOFEHHOFO JECTPYKTHBHOFO FHAPHPOBAHHA 
TOJIYOJIA W OPTO-KPE30OJIA 


(ITpedcmaeneno axademuxom B, A, Kasancxum 25 IX 1959) 


KuueTHKa YTOMOreHHOrO JeCTpyKTHBHOrO FvApHpOBaHHA apoOMaTHYeCKuXx 
PEBOLOPOAOB (TOMyONa, STHJ-, H-IIpomHd- u H-OyTHGeH3OJ0B u TeTpaduHa) 
IpOTOUHOH cucTeme Mpu TemMepatTypax oKosO 500° usyyanacb M. C. Hemuo- 
IM C COTpyiHHKamuH (7). ABTOPbI NPHUIWIM K BLIBOAY, YTO CKOPOCTbh peakIlHH 
NepBOM MpHOwJiM2xKeHHH Y]OBJIETBOPHTeIbHO OMNMCbIBAeTCH ypaBHeHHeM JIA 
iMOJIEKYJIAPHOH peakIHH MexKAYy yrsieBozopoyzom u BoZopoyzom. Hecmorps Ha 
), UTO HaiJCHHBbIe NO SKCMePHMEHTAJIbHBIM JAHHbIM 3HaYCHUA pesOKCNOHEHTHI 
ypapHenuu AppeHuyca OKa3aucb 3HAUHTeIbHO OOJIbUIe BbINHCJICHHbIX 10 
OPH AKTMBHBIX CTOJIKHOBeHHH, HemioB cuuTaJl MaJIOBepOaTHbIM MpoTeKaHue 
2aKIHH MO paquKaJIbHO-lenHOMy MeXaHH3aMy. Ilo3qHee B paOoTax HalleH a6o- 
aTopuHn (?~*) Ob MOyUeHbI JaHHb!e, CBUJETECTBYIOUIME B MOb3Y pakuKaJib- 
D-IleNHOH CXEMbI STOO Mpoecca. Ota CXeMa BKJUOUaeT B3AHMOJCHCTBHE MOWIeKy- 
IpHOrO BOMOposa HW paluKanos, o6pa3yloluluxca MIpH TepMHyecKOM pacmaye 
OMaTHYeCKOrO: COeAHHEHHA, C COPas0BaHveM aTOMapHOrO BOMOpona; Mocsep- 
iM, B CBOIO O¥epeb, B3AHMOJEMCTBYeT C MOJIEKYJIAaMH HCXOJHOTO CoeMHeHUA, 
MMeMJIAA SaMeCTHTeb (aJIKHJIbHBIM paluKal OT aJIKHJIOeH30N0B, THIPOKCH 
> eHoOsia UT. Z.), WpHyeM OOpasyloulMecA palNKaJbl, pearHpyA C MOJeKyJAp- 
IM BOJOPOOM, BHOBb reHepHpyIOT aTOMapHbIH Bogopoy. Hapsayy c stTum mpo- 
KalOT MHOrooOpasuHble Mpoueccbl peKOMOMHALHU palvKaJIOB HW B3aMMOJehcTBUA 
C MOJI€KYJIaMH WCXOJHbIX, MPOMeEXKYTOUHLIX HW KOHCYHBIX MpPOAyYKTOB, 4TO 
paxkaeTCA B COCTaBe IJlaBHbIM OOpas0M BbICOKOKMMALLUX Ppakinu. 
M3 nomwenHad CX€Ma MexaHH3Ma Mpollecca OMpesedaeT HM CJOMRKHOCTH ETO KH- 
uku. Tak, B paOore ogHoro u3 Hac c B. E. Hukutenkogpm (*) Obii0 Haliqeno, 
© CKOpOCTh FOMOreHHOTO AeCTPyKTMBHOTO FHAPHPOBaHUA TOMyONa mpu 450— 
0° c MOBBIMIeHHeEM KOHIEHTpallHu BOAOpOfa BospacTaeT MeHee, YEM TIPOMOp- 
OHaJIbHO TlocyieqHeH; He COOMIOMaeTCA Tak%Ke U MepBbIH NOpAAOK peakWHH NO 
syouy. Ha ocHopaHuu w310xKeHHOK B padoTe (”) cXembl MeXaHH3Ma Mpollecca 
@OBaIO OXKHLaTb, TD) BbIpaywKeHHe CKOPOCTH peakKHH W TpH MOMOMMIM 
aBHeHHA 


= kPGucu,L Hy (1) 


O6mLe MOXKET HOCHTb JHUb MpHOw2KeHHDIi Xapaktep. B ypapHenun (1) 3Ha- 
HHA MM Wf WOJKHbI 3aBHCeTb OT COOTHOLMCHHA KOHCTAHT CKOPOCTH OTJEJIbHbIX 
aluli peaKIMH H, CJIeNOBaTeJIbHO, MOFYT H3MeHSATECA C TemMepaTypou. Corsac- 
(2), m>0,5 uw n<1. Hegapno Cuuic6u u Colep (°) coo6musim, YTO CKOpocTb Tep- 
YeCKOFO JICMETHIMPOBaHHA TOMYO/a B IPHCyTCTBUM BOOpoga mpu aTmoctep- 
M JaBJICHHH MW pu TemMepatypax 700—950° mponoplMoHasbHa KOHIeHTpa~ 
M TOMyOsa H KBaspaTHOMy KOpHIO u3 KOHWeHTpaliun Boxopoga. IIpunumas, 
OCHOBHOM, CX€My MeXaHH3Ma peakIlHH, MpesowKeHHy!o B paoote (*), aBTOpEI 
WIM BOSMOXKHBIM TpeheOpeyb MHOPHMH OOpaTHbIMH uw «IOOOUHDIMHY PeakIlvA- 
i UTO TO3BONHJIO HM OOOCHOBaTb yKa3aHHy!O KHHETHYeCKYIO 3aBHCHMOCTb. 
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a 


le 


Tlanee, B paGore (5) BbICKa3aHO MpesmoulorwKeHue O TOM, YTO KOHWeHTpalluAa av 
MapHOro BoOsOposa B ciepe peakiHH MPU NpoTeKaHuM roMOreHHOrO AecTpyk 
HOrO PHAPHPOBaHHA OMpefemAeTcCA PaBHOBeCHeM AHCCOMMANHH MOMEKY JA PHO! 
Boopona. B nocuexyiouleli padore TOM ma6opaTopuu © Onisa w3yueHa Kaui 
TuKa TOM 2Ke peakiuH mp fapieHun 100 arm. u 540—660°. B sTux ycmOBHA) 
KMHeTHUeCKOe ypaBHeHHe, Tpesox%eHHoe pauee (°), OKasasiocb ye He CTOJ 
YROBJIETBOPUTEJIbHBIM M HalijeHHble 10 HeMy KOHCTaHTbI CKOPOCTH CYHLECTBeHE 
OTAMYaIHCb OT BbIYMCJICHHBIX MO NaHHbl} 

pa6orn (°). ABropbi (°) MpeqmouoxKHd 

as 


BO3MOXKHOCTb H3MCHCHHA MeXaHH3Ma pt 


= 
d H b= 


\ : 


aKIMH C TeMIlepaTypou. 
V3 noxeHHble PakTbl NoOyAusIM Hac Ui} 


bes 


. 4 cyle]OBaTb KHHETHKY FOMOreHHOrO JecTpy}| 

oH 7 TyPHOro rHApupoBanus Tosyova npu 530° 

-_ Temlepatype, O1u3KkOl K NMpHMeHsABLICHCA 

= pa6orax (1,°), B IporouHo cucTeme (uccuJ 

y 9 joBaunue (”) OblIO MpoBeqeHO B aBTOKJ1aB 

YTO 3aTPYAHANO MOMyYeHHe TOUHBIX KMH 

(Yi Zou THUeCKHX WaHHbIX). B HacTOALeH pado* 
HCCJIeMOBaHO Tak2%Ke TOMOreHHOe AecTpyk 

i 8 10 THBHOe FHA pHpoBaHHe OpTO-Kpesovia (paHt 


W3y4e@HHOe HaMH B aBTOKJIaBHbIX YCJIOB) 
ax (*)). O6uyee ZaBseHHe B CHCTeMe COCTAl 
JAO oT 45 Wo 135 ar. 1 

CxeMa MpHMeHABIIeHCA HAMM yCTaHOl 
KH w306pax%KeHa Ha puce. |. Tonyor (us 
WW O-Kpe30u1), B3ATbIH B KOMMUecTBe 40Tr, 
> cTyMaJl H3 MepHuKa / 4epe3 BeHTHJIb TO! 
KOH peryJIMpOBKH 2 B peakTop 4 (c BHY 
2 PeHHHM jluamMeTpoMm 30 mm). CKopocTb If 


eZee aNG 
S 


=| 
ie 
S 


oS 


ee ae Nadu CbIPbA KOHTPOMMpoBasach oOTCcyeTCh 
os uel KalleJIb Yepe3 OKOIUKO 3, Hu>Ke KOTOPOrO 

; peakTop BBOAMJICA BOLOpoR. CmMecb BOZOpt) 

| 7 ma Wa u CbIPbA, MpOHAA Yepes NoOLorpeBarTeJb- 
| fl Aa Ne i) cio apopa 9 (amHoH 100 mm), nocr: 
aaet VS, Tala Yepe3 y3KUH KOJIbIeBOH 3a30p (1 MI 

: a M@KIy CT€HKaMH peakTOpa HU CTaJIbHb|| 


Puc.” 1. Cxema mpotounoli ycTaHoBKH. 198 wal oe 1058 Boy De aha (oobea 
J — mepHuK; 2 — BeHTHIb TOHKOM pe- » OF PAH RICHEY IO CHS aT 
rymuposku; 3— oKomKo; 4—peaxtop; HHApomM /0. B 30He peakuuu TemlepaT 
5 — Poe v nap OU ee 6—peo- pa HOARE D AUB ATACe MOCTOAHHOH B npey 
MeTD; Ti ; ao 
ee Pace neee F aes wax +2°. Ckopoctb Bogsopona KOHTPOL 
wunuugp; 1/1 —repmonapa; 12 — 30na pOBaJlaCb PeOMeTPOM 6 UW ra30BbIMu 4ac 
peakiMH Mu & nocle pelywupyroulero BeHTHJA 
YCJOBHOe BPeMA KOHTAKTA T BbIYHCIAO 
43 cCoOTHOWeHHA tT = V/v, rye V — 06 
@M P€aKIMOHHOH 30HbI; UV —OObeM CMECH MapOB UCXOJHOrO BelllecTBa H BOL 
pofja, MpOXOAAMIMX Yepes 30HY PeaKILHH B CHHUILY BpeMeHH. ! 
Tonyou u O-Kpesou ObINM MpeqBapuTebHO NeperHaHbl Ha peKTHuKallvo! 
HOfi KONOHKe 9cdexTuBHocTEIO 20 T. T. MH XapaKTepH30BaHCb CJeLYyIOUIAN 
KOHCTAHTaMH: Toyo T. ku. 110,4 — 110,6°/760, n® 1,4968; o-Kpeson T. KH 


191,3 — 191,5°/760, n>) 1,5454. )Kugkue MpomykKTs peakuuH ne perouasH 
Ha KOJIOHKe Tako %Ke oddbexTuBHocTH. B ombirax ¢ Tomyo0M oT6upamuc 
OeHs0sIbHaad (pakuua (tT. Kun. 79,5 — 95°, n® ot 1,5002 no 1,5005) u ton 
onbHad cpakuua (T. Kun. 95 — 110,6°, n° or 1,4966 yo 1,4968). B onpir 


C Kpe30JIOM %KUKHE TIPOLYKTbI peakUMH Mocse cylIKM pasroHANch Ha MA 
paxuni. Ppakuna | (go 95°) conep2xxana npeumyulecTBeHHO 6eH30.1; OKO. 
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Se 


5% ee uMenO T. Ku. 75 — 82°, n or 1,4875 no 1,4980. Ppaxuua 2 

)— 113°, ni? 1,4950 — 1,4958) conepxana tonyon. Ppaxuua 3 (113 — 175°) 
Blsach Nepexoquou. Dpaxuua 4 (175 — 186,5°) comepxana cbenon, cbpak- 
ua 5 (186,5 — 192°) — weusmenennbili Kpeson. OcraTok moce meperoHkH 
ofep2kal OKOIO 75% Kpesoa. O cocTaBe MpOxyKTOB peakuuH, KHMAUUX 
BIE O-Kpe3o/la, a Take rasooOpasHblX MpowyKToB, cm. (’). 

B ta6n. 1 npuBezenb! pesyabTaTbI ONbITOB Cc Toyouiom mpu 530°. Dna 
MMCaHMA KHHETHKH Mpowecca Mbl BOCIOb30BaIHCb ypaBHeHHeM (1), 4TOOBI 
ONOCTaBHTb HalllM JaHHble C pesybTaTamy pacort ('*) u (°, 6). Mopagox peaxunu 
0 TONYOY my, Obi HaliqeH HAMM MeTOZOM nosGopa Mo ypaBHeHuto (2): 


jae m 1—m 


0 —P bi MOJIb i -1 ) 
ee ea Seat a ) Hace, (2) 


key, = RPS = 


2 


qe Po u P—wHavanbHoe HM KOHEeUHOe NaplMasbHble JaBeHuA Tomyona. Pac- 
€TbI NPOBOAMJIHCb NO aHHbIM onbitoB NeNe |—7, B KoTOpbIxX MaplMambHoOe 
aBsleHHe BOopoza Opl0 MpHOM3HTebHO OHHAKOBbIM (oKONIO 75 aTM.). 
avJIyuiee NOCTOAHCTBO «KOHCTaHTb Rp, OblO MosyyeHo pu m, = 0,8. 


BIVHCJICHHbIe TAKUM OOPa3s0M SHaveHHA BeNMYHHEI kp,, NpvBegeHbl B TAGs. 1. 


Ta6Onuna 1 
TomorenHoe JecTpyKTHBHOe THAPHpoBaHHe TOyona mpu 530° 


: x x 

z Tlapmuaspu. ee = Tlapuuasaby. pee 

a WapiecHus, e8 ss a qapseuus, ok = 

cy B aTM. t, a ei Ps x a B aTM. «, ~ 3 & a 

: a a> a Aa aS 

FI B ac eyes r | E & Buac.| Oy coal 

3 C,H, H, a8 Qe i ce) C,H, He a5 Q & 

a Saver | es) SSM yaaa | ms |“ 8 
4 90 16,2 73,8 0,420 13,4 0,594 9 75 25,7 49,3 | 0,480] 10,8 | 0,448 
2 90 16,7 73,3 0,505 17,0 0,634 || 10 45 16,4 28,6 | 0,441 5,9 | 0,249 
3} 100 25,0 75,0 0,608 18,0 0,633 || 11 60 16,0 44,0 | 0,417 OF4 0,373 
4} 100 26,3 hig ONG) 247 0,594 |) 12 75 45,7 59,3 0,409 | 12,4 | 0,525 
5} 100 CHES? 72,8 0,500 15,8 0,627 || 13 105 15,4 89,6 | 0,448 | 16,3 | 0,673 
6{ 100 24,9 75,1 0,202 6,1 0,605 || 14 120 15,7 104,3 | 0.421 19,1 0,795 
7) 105 31,0 74,0 0,505 14,3 GQ, 595) 1/45 120 15,9 104,4 0,535 | 21,7 | 0,745 
8} 100 30,2 69,8 0,296 9,6 0,667 || 16 135 16,4 118,9 | 0,424 | 20,4 | 1,005 


* C yuetom 5% moTepb. 


iia oupemesenua Topayka peakiHH mo Bosopony (;) TaHHbIe ONbITOB 
YoNe 1,2 u 8 — 16 OblmuH HaHeceHbI Ha rpaduK Ig kp, , Ig Py, (cM. puc. yA fea 
louyueHHaA TIpsiMasd OTBeYaeT 3HAYeHHIO fy, PaB- 
HomMy 0,9. Takum o6pa30M, KHHeTHKa TomoreH- 
Oro JeCTpyKTHBHOrO THAPHPOBaHHA TOJYyOJa pH 
30° MoxeT ObITh MpHO/MKeHHO ONHCaHa ypaBHe- 
HeM: 


w= RPCSs cH,P rie (3) 


CreqyeT OTMeTHTb, 4TO OOpaOoTKa pe3syJIbTAa- 
OB HallIMX OMbITOB TO ypaBHeHHIO OMMOVIeKyJIAp- 
Hou. peakuuu (1), a Tak>xxe MO ypaBHeHHio (1) c 
7= 1,0 uv ny>=0,5 (°, °) He NpHBema K yOBJe- 
BOPUTEJIbHDIM pe3yJIbTaTaM. 

PesyslbTaTbl AaHAaJIOPHYHbIX OMbITOB C O+Kpe30- 
oM mpu 550° npuBegzenbl B Ta6l. 2. Bocnpous- Puc. 2. Onpexenenne nopanka 
OJMMOCTb pe3yJIbTaTOB B 3THX OMbITAX OKa3aJlaCb peaku#u no Boopony (rz) ; 
€ cTOJb XopolleH, KaK B OMbITaX C TOJIYOJIOM, 

TO OObACHACTCH HEOOXOAMMOCTHIO CYINKH MpokyKTa peaKWMH OT OOpasoBaB- 
Welica BOJbI, a TakxKe yueTa HeOObIUOFO KOJIMYeCTBa HEH3MeHEHHOrO Kpeso/a 
B BHICOKOKUMAINeM ocTaTKe. Ilom6op 3Ha4yeHHii fxp NO ypaBHeHUIO (2) nam 
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‘HAWJIYUWIMe pesyJIbTaTH MPH fMxp = 0,7. Ilo rpapuxy, aHanlormynomy puc 
6pil HalieH MOPAZOK peaKUMH MO BOROPOAy, OKAasaBIUMHCA- OmuskuM K O 
(no jaHHEIM onpiTtoB Ne Ne 20—25). i 
Ta6muna 2 

TomorenHoe JeCTpyKTHBHOe THAPHpOBaHHe O-Kpe3s0Na MpH 590° / 
aPC ee eee re I 


zB Tapa ane KTOB B Bec.% K HC- 

5 qaBlenuaA, CoctaB a seers er ee % z 
os (2) B aTM. a5 
5 J v, B Uac. rE 
5 -Kpe- 6e€H30NIbH. | TOMYONbH.| PeHObH. |HEH3MeHEH. 
= 8 pears Ae op. 1 pp. 2 op. 4 o-Kpeson**}| 
es a 
17 120 47,4 72,6 0,684 4,5 8,6 23,0 44,5 3,339 
18 100 24,6 TOR 0,524 4,8 9,0 23,6 45,0 3,549 
19 100 Zot 74,9 0,523 nt 9,0 2359 47,1 3,005 
20 90 16,2 73,8 0,485 5,0 8,3 22,9 45,0 3,374 | 
21 60 45,4 44,9 0,514 2,8 7,4 PAle dt 53,3 2,380 
22 75 15,6 59,4 0,527 4,7 9,1 23,5 47,8 2,853 
23 105 AA 89,9 0,497 6,6 9,2 25,0 42,5 3,440 
24 120 qed 104,9 0,493 Ue Ot 25,0 36,9 3,941 
25 135 d585 419,5 0,518 8,6 9,4 21,2 35,9 3,873 


* B raOauly He BKJIOUCHHI JaHHble O MepexogHoH ppakuun Ne 3 (0,8 —1,5 Bec.%) 
ocTaTke, a TakKe O COJep2KaHHH BOB. 
** Opakuun 5+75% octatTka, cocTaBmaBulero 5— 8 Bec.%. 


TakuM o6pa30M, KMHeTHKa TOMOreHHOrO jeCTpyKTHBHOTO rH ApHpoBaHAs 
O-Kpe3ouia mpH 550° npu6mMxKeHHO oOnMcbIBaeTCA ypaBHeHHeM 


0,7 0,6 
w = kPcu,c,,0H PH, - 


IIpuBemeHHble BbIIMe Pe3yJIbTaTbl NO3ZBOJIAIOT CeaTb BbIBOA O TOM, YT 
HH ypaBHeHHe OMMOJIeKyJAPHOM peakKUHM, HH MmpeqOwKeHHoOe B padoTax (°,6 
ypaBHeHHe He cCOrlacyioTca C MOJIYYeCHHbIMH HaMH 9KCMEPHMeHTAaJIbHbIM: 
yaHHbIMM. TomoreHHoe JeCTpyKTHBHOe THApMpOBaHWe apOMaTHYeCKHX Yr 
BOJOPOROB HW UX MPOH3BOAHIX MpOTeKaeT NO COMKHOMY PaHKaJIbHO-leMHOM 
MexXaHH3My *; CKOPOCTb 9TOrO Mpolecca MOxeT ObITb JIMWb MpHOM2KeHH, 
ONMCaHa ypaBHeHHeM Ba (1), BKOTOPOM MoKa3aTeJIM CTemeHH Mp KOHIeH 
pauuv Bogoposa HM ucCCIeyeMoro COeHHEHUA pa3mMYaIOTCA B 3aBHCHMOCTI 
OT CTPOCHHA 9STOFO COeMHEHUA (BO3MO%KHO, TaKKe H OT TeMMepaTypbl 
Vimerouvecd aHHble MoOsBOJIAIOT MpeqNOOKUTb, YTO 3HaYeHHA STUX MOKa3 
TejeH CTeMeHH BapbupytoT B Mmpegesmax oT 0,5 Oo 1,0. 

B 3akJIOYeHHE OTMETHM, YTO OCYIeCTBeHHe Mpomecca romoreHHOro ecTpyK 
THBHOTO rH/PUpOBAaHUs O-KpesOua IPH Ooee BbICOKUX TeMMepaty pax, 4eM TIpH 
MeHABLUIAaACA HAMM B KMHETHYeECKOM HCCJIeqOBaHHH, MpHBOAUT K MOsyyeHHto (HE 
Pay c O€H30JIOM HM TOJIYOJIOM) 3HaUHTeIbHBIX BbLIXOQOB tbeHOua pu QocTaTouH, 
BbICOKHX OObEMHBIX CKOPOCTAX Kpesou/la. Tak, HampHMep, mpu 700°, napinaae 
HOM JlaBeHHH Bogopoza 30 atm., My, : Mupesor=3:1 HM O6beMHOH cKOpocT, 
4,5 4ac”* Hamu ObIs0 nomyyeHo 6,8 Bec. % Oeusova, 10,4 Bec. % Tonyona u 26,! 
Bec. % (peHovla. | 


. 


| 


Wucrutyt opranuyeckot xumuu um. H. J]. 3enunckoro Ilocrynuso 
Axkafemuu wayk CCCP 25 IX 1959 


WMTHPOBAHHAA JIMTEPATYPA 


_ 1M"C. Hemuos, Yen. xum., 7, 1617 (1938). 2 M. TL. Touuxk6epr, B.E.Hy 
KuTeHKOB, M3s. AH CCCP, OXH, 1954, 936; TAH, 102, 924 (1955). 3A. E. Tas 
punosa, M.T. TonuxK6epr uagp., Mas. AH CCCP, OXH, 1958, 981. 4M.T. Tc 
auKOe pT, Jlu Tyan-waudb, JTAH, 3420, 1259) (1958)..5 Spa Sils Dy 
E. W. Sawyer, J. Appl. Chem., 6, 347 (1956). ® W.D. Betts, F. Poppe! 
R. I. Silsby, J. Appl. Chem., 7, 497 (1957). 7M. TI. TouuxKx6epr, Jin Tyan 
HaHb, HM3sn. AH CCCP, OXH, 1960, Ne 3. 


* Hamu Haliqeno, 470 oKucb azoTa, JOOaBseHHAA K BOAOPOAY B kKomMuecTBE 1%, HecKOJIbK 
TOPMO3HT JeMeTHJIMpoBaHHe Toyona mpH 490° u 250 arm. ° ; 
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Jloxzann Akanemunu nayx CCCP 
1960. Tom 130, N 4 


XHMH A 


Ml. T. KOJIOMbILLEB 


AMATPAMMA COCTOAHHA Co—Co,B 
(ITpedcmaenexo axademuxom H. H. Yepusesuim 7 IX 1959) 


JimMarpaMMa COcTOAHHA CHCTeMbI KOOaIbT — Oop, u3BeCTHaA B HacTosULee 
bem”, ocrpoena Ao 9,87% B Ha OCHOBaHHM SKCIepHMeHTaJIbHbIX HCCeLOBa- 
a H. I]. UmKesckum u B. A. UImeuespim (') pesaBucumo or paoorst Kocrepa 
| Miombcbunrepa (”), NocrpouBLIMxX ZMarpaMMy cocTosHuA cucTemb!l Co — Co,B. 
_ Huarpamma Kocrepa u Miouipunrepa aBsiaeTca WuarpamMoli c O,HOM SBTeK- 
4KOU, HMeloulelt TeMIlepaTypy MJaBseHua 1102° u comepxameh 5,5% Gopa. 
aCTBOPHMOCTb Oopa B KOOaJIbTe pH IBTEKTMYECKONH TemMepaType 0 aHHbIM 
SsTOpOB padorTel (*) cocraBsiaeT oKOJIO 1%. J,uarpamMa COCTOAHUA CHCTEMBI KO- 
auibT — Oop H. II. Umxescxoro u B. A. Ulmenepa, mpupegenuas Ha pune. |, 
ocTpoeHa Ha OCHOBaHHH JlaHHbIX TepMHYeCKOFO aHaJIW3a CMaBOB, cosepxKa- 
tax oT 0,07 no 9,87% Gopa. ABTopbI mpousBo_uH oMpeqemenue TBepsocTH, 
WeIbHOrO BeCa, a TaKKe PCHTTEHOCTPYKTYpHOe H MeTaJJorpaduyeckoe uccses0- 
iaHMe CIlJaBOB CHCTeMbI KOOaJIbT — Oop. 
PacrBopuMoctb Oopa B KOOaJIbTe, 10 JaHHbIM aBTOpoB paoorsl (1), cocraBssaeT 
pumepHo 0,5% (mexay 0,23 u 0,67%). Apropbr pador (1,2) cuntamu, 4TO Tep- 
OH MHTepMeTaJMMLHOK aso CO CTOPOHbI KOOasIbTAa B CHcTeMe KOOaJIbT — Oop 
IBIaeTCA coequHeHHe Co,B. . 
Tak Kak Hamu (*) B cucTeMe KOOaJIbT — Gop ObINO yCTaHOBJIeHO CyIIleCTBOBa- 
ve coequHeHua Co;B, He 3aMeYeHHOFO JIPYrHMH UCCeOBaTeAMH, BO3HHKJa 
[eOOXOAMMOCTb YTOUHEHHA MarpaMMbl COCTOAHHA STOH CHCTEMBI. 
| Jina nocrpoeHuaA JuarpaMMbl ObIJIH MOAPOOHO uccJe_OBaHb! OOpasllbl Cc CO- 
\ep>kaHuem Oopa oT 2 Jo 8,7%, a uA cyKeHHA O pacTBOpuMOCTH Oopa B KO- 
jabTe — yo 0,1% (mo wnxTe). 
J[na mpurorosieHua ciiaBoB, coqepxKauyux oT 2 no 8,7% Gopa, Obl npH- 
KeHeEH MOpowKooOpasHblli KoOabT 99,53% c mpuMecamu (B Mpotentax): Ni 
),19; Cu 0,01; Fe 0,08; O, 0,08; C 0,02; Si 0,02; Bara 0,03 u amopdupiii Oop. 
Bop Onl nowyueH NyTeM TepMuyecKOH uCcoMMaluu WHOopana M B KayecTBe 
ipumeceii umes 0,18% Bogopoga, 0,826% Kucopoga vu CleqbI MeTadoB. YJa- 
eHue BOLOpOLa M KHCOpOa MPOVM3BOMHNOCh NyTeM NpoKasMBaHuA pH 1300— 
400° 8 Baxyyme 10-2—107° mm. Tlocne npokauBanua coqepxKanue Oopa B M0- 
olmKe Obluio He MeHee 99,8%.Tlopomku Oopa u KOOadbTa B COOTBETCTBYIOULAX 
PONOpUHAX TUWaTeIbHO MepeMelIMBaJHCh, IpeccoBaJIMch, a 3aTeM MpousBoyH- 
acb laBKa B THIJIAX W3 OKHCH aIOMHHUA. Bec wiuxTbl cocTaBuad 40 Pr. 
Iilpumenenue BbICOKOKauecTBeHHOrO Oopa MO3BOJIAeT MOJyuaTb CMaBbI, CO- 
TaB KOTOPBIX XOpoOliO COoTBeTCTByeT WiuXTe. XUMMYCCKHH aHasus CI1aBOB 
4,0; 5,8 nu 8,5% 6opa, mpopenenupl JI. H. Kyra B Mucrutyte metasoKxepa- 
WKH UM cileluasbHprx cnuasop AH YCCP, noxas3ai, uTo cogepxkaHue Oopa 
‘cilaBax OTMMuaeTCA OT ero COsepxKaHUA B WuXxXTe He Oomee yem Ha —+-0,1 %. 
DupejeseHue TemlepaTyp HavaJia HM KOHIa KpHCTaJVIM3alMu CIaBOB MpOu3sBO- 
[MJIOCb MeETOJOM TepMuyecKoro aHasH3a. OTIMBKa ApoOuNacb, MesKue KyCOuKH 
fwiaBa MOMelllasiucb B THreb CO BCTAaBJeHHOM miaTHHO-laTHHOposMeBon 
repMonapol. TapupoBouHad KpuBad TepMOMapbl yw Ta/bBaHOMeTpa MpoBeps- 
lacb 10 HukKeuO Mapku HOO00, TemmepaTypa MJlaBueHuA KOTOporO IIpHHHMa- 
Mach papHoit 1453°, uw mo cmuJlaBaM C MsBeCTHOH TemilepaTypoH mvaBJenus. 
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: 8 ie: 
B KavecTBe 2TaOHHBIX CIaBOB HMCMOIb3OBaJICA Me2HO-aJIIOMHHHEBBIN SBTE 
yeckuli civiaB c 8,5% asOMHHMA, HMeIOWMH TemlepaTypy KpHCTaJJIKs 
1037°, v HuKesbamOMUHeBbIM SBTeEKTHYECKHH cHaB c 13% asIOMHHNA, 3aTBi 
yepaiouuii npu 1385°. eppuunai muiaBka MW Nocwelylollue onepaluu Harpe 
HUA MW OXJiaKIeHHA, HEOOXOHMbIEe JIA MOCTPOCHHA KPHBbIX OXJaKeHHA, 11] 
W3BOJMJIMCb B BakyyMe 107*— 107° mm. CkopocTb OxslaxKeHHA B BEpXHEM ¥ 
TepBaule TeMIlepatyp He mpeBbiluasta 25° B 1 MHH., B HWKHeM HHTEpBawe OblJ1a 3} 
WUTebHO MeHbile. [lokKa3aHHA TaJIbBaHOMETPa 3AaIIMCbIBAJIHCh Yepes KarwKy 
10 cex. Ourm6Ka B onpemeseHuu TeMlepaTypbl KPHTHYCCKUX TOYEK HE IpPeer 
op maa +3°. poqoumKuTeIbHOCTb KE 
1500, CTaJIM3alluu SBTEKTHUECKOrO cia 
cocTaBJiaJia B cpeqHeM 4 MuH. PesyJs 
TaTbl TepMHYeCKOrO aHaJiN3a TIPHE 
aatca B Ta6s. 1. . 
Tloctpoenue Tpeyroubuuka Ta 
MaHa NO JlaHHbIM TepMHYECKOLO ak 
JiM3a WM UCCJIeOBaHHe MUKPOCTpy 
TYPbI MOSBOJIAIOT MOJlaraTb, YTO KC 
WeHTpalua Oopa B SBTeKTHKe Tp 
mepHo 4%. 
OnpegeseHvue TemMMlepaTypbl Kp 
CTaJIJIM3alMH SBTCKTHKH ObIJIO Mp! 
W3BeeHO TaK%Ke u MeTaNOrpapuy 
r a 15 Bec % ~~ CKHM MeTOJIOM. Oxa3biBaeTca, IOC. 
B yacoBoH BbIepxKKH Mpu 1095 
Puc. 1. Jlmarpamma coctounun cucrempt Co —B CTpyKType TipeqBapHTesbHO emo 
(no Umxesckomy u [LImenesy) MHPOBaHHOrO, coepxatiero 0,2 
Oopa, CillaBa HaOwsoaeTca ofa 
Ji@HHad MO TpaHuilam s3epeH OopusHad cocTaBJAiollasd (puc. 2). Kak noKa3aJ 
Pe3yJIbTaTbl aHaH3a 2JIeCKTPOXHMMYeCCKH BBbIAeeHHOH H3 pAa CMMaBe 
OopHyAHOH tasbl, coequHeHHe Co3B, NO-BHXHMOMY, ABJIAeTCH MepBol OopHyzHC 
(as0H CO CTOpOHbI KOGaubTAa. 


Ta6auna 4 


Pe3y IbTaTbl Te€PpMHYeCKOTO aHaJIN3sa CIVaABOB CHCTEMBI Co—B 


g Hauano Kone, KpH- 8 Hauasno Koney, KpH- 
x KpHCcTalHsanuH | cramnusayyu is KPHCTAaNIIu3abHUN | cTammusalul 
Ss are. mS 
Ne Hse oe a No Hse ee 
pos AY mokasanue| t-pa,| 3 : -| T-pa, Be: x 3) noKkasanue| t-pa,| & z - T-pa 
on” raJIbBaHo- ‘ an eS 5 SA TraJIbBaHO- 3 a in S, . 
So | Merpa, MB Cc ees Cc & 3 | Merpa, MB Cc KEE Cc 
Oa =e Oe ELS 
K44 | 2,0 ae — | 11,6 | 1095 || K32| 5,8 | 12,8 | 4485 |44,8 | 444¢ 
K45 3,0 12,20 (ACME Te HOMEY AN Vceken || (6.71 12,8 11485 | 11,8 | 1446 
K46 3,9 12,03 Mass al stay |) IOs K43 | 7,0 13,4 1230 44,75 | 4G 
K47 atl _- — {11,6 | 1095 || K84] 7,5 dasa 1250 | 14,8 | 14aG 
K48 4,0 — — {11,6 | 1095 |} K35_| 8,0 13,8 1260 |14,8 | 114¢ 
K49 4,9 11,8 10 AT TOO) KS CRIeESae 13,8 1260 | 14,80} 144C 
K50 5,0 42, Ob 0 A127, Aa TOs TTS a iat oct esas 13,85 1265 — — 
Kot | 5,8 | 12,6 | 4470 | 44,8 1 4140-|| K88| 8,7 1248.9 2) qo70n = oe ee 


B uacTHOCTH, u3 AOsBTeKTHYecKoro criaBa K45, coxepxamero 3% ope 
MPOW3BOAMJIOCh SJEKTPOXHMHYECKOE BbieeHHue GOPUAHOH asbl MO MeTOAHKE 
mpeomeHHon H. M. Ilonosott u A. ©. Ilnaronopoli yma wsonannu Gopuzo 
M3 HHKeJIeBbIX CliaBoB (*). 

B kavecTBe 3JIeKTpOsMTa WpHMeHsAvca 25% BORHbI pacTBOp couMHOH KH 
NOTbI C AOOaBKoH 3% ropucroro ammonua. Il]norHocth ToKa cocTaBlAd 
0,02 a/em? H 6oJlee, MpOAOMKUTEbHOCTb SeKTPOMH3a — 4 Yaca. Pentrexoctpy! 
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K cmamve Il. T. Koaomoiyeea, cmp. 767. 


Puc. 2. Muxkpoctpyktypa cnaasa, 
cofepxamero 0,2% B, mocne 4ua- 
COBOli BbIJep2xKKH mpH 1095° 


Puc. 4. MuxpoctpykTypbl cnmaBoB, coxepxauyx: a — 5% B; 6 — 6,1% B 


K cmamvoe A. A. Koaococoti, cmp. 936. 


& 
. 


Puc. 4 O6uuii Bug pyOua cepqeunot crenku uepes 60 cyToK nocue 
onepauuu. Ban-Tuson. OK. 7, 06.8X 


“ 
aes 
'y 


' 4 ‘ " / } x 
| ee aHaJIH3 OCaj{Ka, MpOv3BeJeHHbI HO MeTOy NOPOUIKOB c Ucnonb30Ba- 
ivem ussyuenna CuKa, nokasan, uro Oopusuad casa B cape c 3% Gopa AB- 
iIneTCA COeMMHEHHEM CosB. ; 

| Oro oOcTOATesbCTBO, BMECTe C pesyJbTaTaMH H3yVeHHA MUKPOCTpyKTY PBI, 
O3BOJIAeT yCTaHOBUTb, YTO CTPyKTypa AOSBTEKTHYCCKUX CINMAaBOB pH Temle- 
aType Bpiuie 400° cocTouT u3 TBepmoro pacTBOpa Ha OCHOBe 8-KOOaubTa UM 9B- 
ekTHKH (8 + CoB). 

OnpeyesieHve pacTBopuMoctu Gopa B KOOasbTe IIpH TemMepatype, OnusKkol 
SBTEKTHUECKOH, ObIIO NPOHSBeZeHO TOJIbKO yTeM H3YYCHHA MUKpOCTpyKTypbh 
OpasuoB, cOsepKalljux He- 
OJIbIUHe KOJIHNeCTBa Oopa. 
Jif. STOrO B BakyyMe Obi 
bINaBJeHbI CiaBbl C Mpu- 
ecbiO Oopa (MO WIMxTe): 
B10) 0,020.64) Ta-As 0 
10%. 

JA TpHroTroBJeHHA STUX 
laBOB IIPHMeHSAJICK UyLI- 
KOBOH KOOaJbT MapKu 
KOO0, conepxkamui He me- 
Hee 99,9% KoGOasbTa, un 4% 
JuraTypa KoOaibT — Oop, 
MpHroToBJIeHHad H3 MOpOU- 
KOOOpasHOrO KOOaJibTa U 
aMop@uoro Oopa TakuM x%xKe 
MeTOJIOM, KaK HU OOpasiibl 
Wid TEPMHYeCKOrO aHavN3a. 

OT/MBKH MpOKOBbIBaJIMCb Gluay ig Ogogn.1Fin yp aay 
Ha IipyTKv Juametpom 10 mM, 
C KOTOpbIX Ha TOKAapHOM 
CTaHKe CHHMaJICA CJIOH TOJI- 
IWMuHOH |1—1,5 MM, u 3aTeM 
HapesavIucb OOpa3iibl Juno 25—30 mM. IloceqHue nogBeprasucb 30-yacoBolt 
BbIepxKKe mpu 1080—1090° B aTmocdbepe uucToro aproHa c NocwJeqyrouum 
OX JlaxKICHHeM B BOJe. 

C mopepXHOCTHEIX cuI0eB COpasloB Oop mpH TepmMuyecKoH OOpaboTKe BHIrO- 
PaeT HaHOOJIee HHTCHCHBHO B OObINHOH aTMOC@epe, B MeHbIWeH Mepe B aTMochepe: 
aproHa HW MeHee BCero Tip TepMHYeCKOH OOpaborTkKe B XoOpouiem Bakyyme. B cpa- 


"900. % 


Puc. 3. J\uarpamma coctosnusa cuctempt Co — CozB 


3H CC «STUM AIA TIpHroTOBJICHHA MeTaJJIOrpapuyeckux I JIM@OB HCNOJIB30BaJICH ~ 


ropell WHJIMHApMYecKoro OOpasila, C KOTOporO Mepe WIMOBKOH cpesavica cwol 
TOMLHHOH TIpHMepHO 3 MM. 

3 BHyTpeHHel uacTu TepMHYecKH OCOpadoTaHHbIX OOpasoB Opadlach cTpyx- 
ka JIA OpeseeHuA coxepKaHHA Oopa B ciaBax, KOTOPbIH HaXOMJICA KOJIO- 
JMMETPHYECKUM MeTOJOM. 

MsyyeHue MUMKpOCcTpyKTypbl TepMuYeCKH OOpaOoTaHHbIX OOpa3llOB MO03BO- 
IA€T CUMTATb, ITO MpeleIbHaA paCTBOPHMOCTh Oopa B KOOaJIbTe IPH SBTeEKTHUE- 
“*KOHi TemMepatype cocTaBsaeT He Oosee 0,03%. 

CaeqyeT 3aMeTHTb, YTO MeTOAHKAa ONpesemenHA pacTBOpHMOcTH Oopa MyTeM 
Iu@btby3HOHHOrO HacbiIeHHA MeTaJa C MOCMeLyloujeh BbI-epxXKOH MpH Temlle- 
aType, GM3KOH K SBTEKTHYeCKON, H aHaJIH30M COJepxKaHuA Oopa B TBeEpOM 
JacTBOpe (Kak 9TO ObIVIO cyetaHo Hukovibconom (°) Mp onpeseseHuu pacTBopH- 
AOCTH Oopa B Kewlese) AIA LaHHOH CHCTEMbI He COBCeEM IpHrogHa, TaK Kak TpyJ- 
10 NOJIYYHTb Ha rpaHulle C OOPHPOBAaHHBIM CJIOeM CTpyKTypy OAHOpoOsHOrO TBep- 
loro pacTBopa 6e3 BKJIOUeHHH OopHzHOH dasnl. 

Tipu nacbiumenun Oopom NoBepXHOCTHOTO CJIOM WHuNMAApHyecKoro oOpasia 
i3 KoOambTa KOO00 gaxe mpu 700° HaOwmoqaeTcaA MpOHHKHOBeHue Oopa NpenMy- 
L€CTBCHHO MO rpaHullaM 3epeH c OOpas0BaHHeM BbITHHYTHIX K WeHTpy wWuinca. 
jOpuoB. Beiyepxka pu Ooviee BbICOKUX TeMIepaTypaX MpHBOAUT K HHTCHCHB- 
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‘OMY paclipocrpanenHio OopHyoB MO rpanullaM 3epeH, AocTuralouux 3a 1. 
16 uac. mpu 1000° cepequupr oOpasia AuameTpom 8 MM. 7 
Ha ocHOBaHHH MOJslyYeHHbIX Pe3yJIbTATOB Mbl MOCTPOHJIM AuarpaMMy COCTO: 
HUA CHCTeMBI KOOaIbT — Gop 0 8,5% B (puc. 3). | 
Tlmarpamma 9Ta oTsMuaeTcaA OT AMarpamMMbl pador (1) HaMyNeM COoeqMHeHHS| 
‘Co,B wu MeputekTuyeckoi peakiuu mpu 1110°. | 
Herounoe nocrpoexue MarpaMMbl aBTropamu paoor (1) u (7) MoxeT OBITS OObAC| 
HeHO MCMOJIb30BaHHeM HeOCTaTOUHO YHCTLIX KOMIIOHEHTOB, TPyMHOCTAMH Mody | 
YeHHA XOpPOWIMX PeHTTeHOrpaMM CO WWINPOB MU OYCHb MeLJICHHbIM IIpOTeKaHHent 
MepHTeKTHYeCKOH peaKUHH B CHcTeMe KOOaJIbT — Oop. | 
Ha puc. 4 npuBezeHb! Mukpodotorpadun cnsasos K50 u K33, coxep»katthny} 
cooTBetcTBeHHO 5 u 6,1% Gopa, Mocsme OXaxKTeCHHA B BAKYYMHOM Neu C BbIK JOY 
YeHHBIM Harpespatesiem. IIpu Takom OXslaxkenuu 06a CillaBa UMeIOT HepaBHOBeC) 
HbI€ IPHHWHMNasIbHO OMHaKOBble TpextasHble CTPyKTYPbI, COCTOAIMMe U3 CBET} 
Nol cocraBuisromeli — coequHeHus Co,B, TeMHOH cocTaBsialouleH — CosB 1 
SBTCKTHKH. df] 
STO 3aksOUeHHe O CTPyKType HaXOZHTCA B COOTBETCTBHM C JaHHbIMH peH 
TeHOCTpyKTyPHOrO aHaJH3a. | 
MuxpocrpyktTypa OblJia BbIABJIeHa MyTeM 3JICKTPOJHTHYeCKOrO TpaBJIeHHs 

B pacrsope KMnQ,. IIpu ucnomb3s0BaHHH B KavecTBe peakTuBa JIA TpaBJleHHs 
10% pacTBopa a30THOM KUCJIOTEI, KOTOPbIt MpHMeHAJICA aBTOpamu pa6oTs! (*)} 
He yaeTCA pa3JIM4WTb B CTpyKType coequHeHuA Co,B u Co;B. Pasnosecnyk) 
CTPyKTypy ObICTpO OXJaKACHHbIe CIWaBbl MOFYT MOJYIHTb WyTeM JJIHTebHOFC 
omkura npu 1000°. 
B pesysibTaTe MpOBeeHHBIX UCCIeLOBaHH yCTaHOBJIeHO CylllecTBOBaHHe coe} 
uHenua Co,B, onpeqeteHa MaKCuMaJIibHad paCTBOPHMOCTb Oopa B KOGaJIbT¢ 
M MOcTpoeHa HOBaA AMarpamMMa cucTembI Co — Co,B. 
AgtTop BblpaxkaeT rutyOokyi0 OmarogapHocTh npod. MW. WH. Kopuuaosy 3¢| 
unTepec kK padote u E. M. Anpmmosol y A. P. A6esray3 3a MOMOMLb B BbITOJIHEHHE| 
‘SKCIepuMeHTa. 
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BoeHHo-Bo3qylinad MHKeHepHad aKalemua Hoctynuno 
um. H. E. )KyKkoscKoro 2 1X 1959 
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. Woknager Axanemun Hayk CCCP 
1960. Tom 130, Ne 4 


XHMHA 
B. M. KPABYEHKO u H. C. MACTYXOBA 


sMCTEMbI 3-METHJIMSOXHHOJIMHA C BEH30JIOM, HA®TAJIMHOM, 
2-METHJIHA®TAJIHHOM UW HH]OJIOM 


(IT pedcmaenexno axademuxom HM. H. Yepuaecoim 7 IX 1959) 


O (a30BbIxX paBHOBeCHAX B CHCTeMaX C yUaCTHeM a30THCTHIX KOMMOHEHTOB 
AMCHHOYTOJIbHOH CMOJIbI OMyOJIHKOBaHO MaJlO JaHHbIX. DasoBble AuarpaMMbl, 
KJIKOU aIOLLHe 3-MeTHJIH30XHHOJIHH, BOOOMLe HAM He BCTPeyaJIHCb. 

Cpequ NATH B3ATHIX HaMH JIA paOoTb! BelllecTB OOpasel, 2-meruHadraiuHa 
Al CHHTCTHYECKOFO MPOHCXOKCHHA, OCTaJIbHbI€e YeTbIPe KOKCOXHMMUECKHE. 


Puc. 1. Ceuenua Mofeseli mMomeKkya: Sy, — 3-meTH1M30XHHO- 
‘ , 
mun, Sz 4,.S , — 6ex30n, |S3—nadranuu, Sq — 2-merun- 
HadtTamHH, Ss; — Huon 


ce OHH NOLBeprasiHCcb TWLaTeJbHOH OUNCTKe, JIA COCTaBJICHHA CMeCeH HCMOJIb- 
OBaiHcb dpakUHu, MWNaBHBIUHeCH H KPHCTAJINIH30BaBLIMeCA B WHTEp- 
ane +0,1°; TemMepaTypbI NuiaBsJeHuA OUHUCHHEIX MpenapaTOB MpMBeeHbI B 
a6. 1. 

PaBHOBeCHe %KUIKOCTb — KPHCTaJJIbI W3y4asIOCcb TepMHYeCKHM aHaJIH30M, 
ONPOBOKAaBIUMMCA BH3yaJIbHbIMH HaOJIOJCHHAMH, MPHMeHsAJIaCcb JlaOopaTop- 
an ycTaHoBKa Mo cxeme (1). Pay cmeceli uccJleqoBaJicA Take C MOMOMIBIO cile- 
WaJIbHO CKOHCTPpyHpoBaHHOrO fMJIaTOMeTpa, MOAKMNOYAaBUeroca K yJIbTpa- 
epMoctaTy. XapaKTepHCTHKa HEKOTOPHIX paclwlaBJIeHHbIX cMecel TMowyyena 
yTeM oONpelesenuA KOS@PHMeHTa NpeJIOMIeHHA Np petbpakTOMeTpOM Tula 
.66e. 

Tlapamerpbl KpucTasMueckol pelieTKu 3-MeTHJIM30XHHOJIMHa HaM He U3Be- 
ropl. [IpH o6cyXeHuu HaHeHHbIX THNOB a3zo0BblX MarpaMM y4TeM XHMMYE- 
KO@ B3aHMOJeHCTBHe KOMMOHEHTOB HM COMOCTaBHM (OopMy HM pa3sMepbl Moyeeh 
X MOJI€KyJI. 

Ha puc. 1 u306paxeHbl CeueHHA MOfesel MOJIeKYJI, BAHO, B YaCTHOCTH, 
XOMCTBO 3-MeTHJIM30XHHOMHAa u-.2-MeTuIHadTamuHa Moyenu Ha puc. | 
OCTPOeHbI 10 M3BeCTHBIM (*,°) TaHHbIM (YCPeQHEHHbIM) JIA BaseHTHBIX CBs- 
em Aa) C-—C,, 1/4, Cr —H 1,08, -Gp— Carl 5, C—N 1,37, 
-—NH 1,42; panentuprx yrnos: “a 120°, “#8 119°, “4% 108° u Mexmo- 

771 


ee ee 


Tlpofinpie cucrempl 3-MeTHM30XHHOMMHA C O6eH3O0M, HadTaJIMHOM, 2-MeTHA- 
“HajTaqMHOM, HHAOMOM (x, — Bec.%, X 4 — MON.% 3-mMeTHH30XHHONMHA, ty— 


re Fe sO ee 
Lee ne ri 


ore ? «& Nea 
Ta6auna 1 


Temiepatypa Hayasla KpucTaqiM3alHH, f-—OKOHYaHMA KPHCTaNMsalNu 


*B «uM ihe te *B x | ty ta 
3-MeTHAH30XHHONHH—O6eCH30N 
100,00 400,0 | 65,7 65,7 LB NS leo 194 —3,3 
94 82 90,9 | 61,2 3.0 37,68 24,8 11s 2s —3,3 
88 13 SO2 sin 4 — 28,91 18,2 DP 3,0 
81,75 HOLD WO = 23,29 14,2 —3,3 —3,3 
73,07 BOR eae ol aw 20,40 ND os 2 —3,3: 
67,34 AR) | ates a = 16,94 10,0 —1 0 —3,3. 
61 , 20 AGO ma OZ | ore 0,00 0,0 ORO) Bin os 
53,30 38,4 | 25,9] —3,3 = = = = 
3-Me€THAHSOXHHONMHH—HaAMTAAUH 
100,00 NOVO —1\ Gaye 65,7 49 , 38 46,6 44.8 35,5 
90,38 SONSr 520. — 36,71 Bis > 5D, 9) Beis 
88 , 67 Si ROMlOLEO 50 29,80 2755 61,6 ODN, 
82,65 SiO mal oon 40 PRE ANB) 19,4 68 ,0 Sono 
75,50 TEE AN ESSA 3545 1Cyl 14,2 72,0 41 
69 , 22 66,8 | 43,0 Sono 13,65 12,4 Ton 47 
61,16 Hor Ome OU D5 10,55 9,5 74,9 56 
59,00 HOMO mEKG Deo) Sono 4,69 WD 78,0 69 
56,48 Do alEole oO Sono 0,00 0,0 80,2 80,2 
3METHAMSOXHHOAMH—2-MeTUAHAhTAAUH 
100,00 NOOO |) incr 65,7 50,41 One 40,0 ote Tf 
92,47 9254 | 62,5 60 44,12 44,0 Sa 34,8 
87,16 87,0 | 59,9 57 nee ie 34,6 31,6 
86,10 86,0 | 59 56 30,70 30,6 Be 3 29 
81,28 Silvan | tani 54 26,54 26,4 28,8 28,6 
74,89 (ei See5o8 541 DE aS 22,4 28,8 28 , 6 
70,04 69,9 | 54 48 17,92 17,8 29,8 29 
62,15 62,1 46,9 43,8 S255 8,2 39,7 31 
56,410 op Oe ever 44 0,00 0,0 34,4 34,4 
55,00 04,8 | 43 40 = = — = 
3-Me€THIH3O0XHHONHH—HHTON 
100,00 LOOROR E6527 Oo 54,50 49,5 — 46 
95,16 94,2 | 62 58 54,00 49 ,4 46,7 45 
89,43 87,4 (57 49 Done 48 2 ~_— 44, 
87,98 Sone ODE = il ee 46,7 46,0 43 
85,76 83,4 53 40 ples 46,3 45,8 == 
Clea? These As — 47,68 42,7 441 22 
76,84 7, 4 40 , 2 WAP 38,50 33,9 Sao 22 
73 ,82 69,8 | 34,2 84,2 32228 28,0 2085 22eo 
69,63 GbaZelecers 34,2 28, 40 ey 24,6 22S 
65,49 6058) 47 34,2 26,83 Dora DONS 228 | 
62,08 Ge | aa 34 25,10 DABS 24,6 2248 | 
58,17 Be PCa 8) 34 22,62 19 3 PAS) De 
aA) DOM ealeeono 43 16,90 14,3 SDiA2, 22 
FS ts! HOFer | 47.0 46 9,80 8,2 42,6 = 
54,70 49,7 | 46,8 — 0.00 0,0 53,0 53 
JleKyIApHEIX paguycos (A): Rc 1,8, Ry 1,17, Rn 1,57. «TommuHay Bce} 
MoyeseH OM38Ka K TaKOBoli y GeH3o0ma (ceuenve S, Ha puc. 1) ~3,6A 


Tlo STHM jlaHHbIM ObWIM HaligeHbi nuioulann cesenua S A2 


ewseH MOvIeKYJ. 
Pe3ylbTaTbl TEPMUYeCKOrO aHanu3a u WHMATOMETPHYeCKHX OMBbITOB, JON 
HaloulMe Apyr Apyra, cBeleHbl B TaOz. | wu MpencTaBeHbI Ha puc. 2B Bu 


Fil 


uv o6bempt V A® mo 


* 
' 


pam te (t — remnepatypa paBHoBecus, % — KonTentTpauusa). Ha DAC 


HECEHBI Tak2Ke JIMHHAMH «Be TOUKH —THpey HM WMarpaMMbl Tee eke 


‘Cuctema 3-M€THAUZSOXHHOAHH—OeCH3B0U: a3 o- 
aad Auarpammna (pue. 2, /) u Ta6mv4HbIe JaHHbIe XApakTepH3yIOT SBTeK- 
yecKHH BY paBHoBecul. OprekTuKa comepxuT 14,2 mon. % reTepounkaa, 
puctanmu3yetca mnpu—3d,3°. Ilpocroli spTeKTHKe OTBeUaeT BECbMa 3HAYHTeWIb- 
€ pacxomyenve dopmpr (puc. 1) uw pasmepoB KommoneHTos: S,/S2~1,58 u 
/Ve~1,67. 

JivarpaMMa UMeeT MaJlyiO BBINYKJIOCTb MO OTHOIIeHHIO K OCH cocTaBa 
. €. OmusKa kK Tuny I no B. A. Anocosy (4)) c oTHOCHTeIbHO HeE3HayHTebHbIM 
KJIOHEHHEM OT NPAMOH. ITO OTK IOHeHHE, 
O3MO2KHO, CBA3aHO C HeEOOJIbIOH CO/IbBa- 
Hei. 

BcuctTeme 3-Me€THAH30X H- 
OMHH—HADTAAUH Halipenb orpa- 
MYCHHBIC TBEPAbIe PacTBOPb!, OOpasyto- 
He 2BTeEKTHKYy pu 35,5° c comep2kKaHuem 
6,3 Mom. % rerepounksa (Tab. 1, puc. 
,2). Syecb OTHOWeHNA CeyeHHH u OObe- 
{0B MOfeNeH MOJIeKyJI He MpeBbIllaroT 
0%: S,/Sz ~ 1,06, V;/Vs~1,09. Tuarpam- 
fan’), x — HaKNOHHaA Mpamas, Tun I. 

Cuctema 3-MeTHAU30XHHO- 
I1MH—2-mMeTHAHAhTaauH. Uc- 
JIEMOBAHHbIe CMeCH KPHCTAJIM380BasIuCb 
MWaBUJIMCb) B y3KMX TeMMepaTypHbIx rpa- 
iallax, Nopayka 1—2° co cropouni 2-meTuu- 
japTamuHa u 3—4° co cTOpoHbl rerepoluk- 
1a. Daz30Baa Wuarpamna (pu. 2,3) ussmo- 
‘TPUPyeT TBepAble PaCTBOPbI C MMHHMYMOM 
Ip 28,5° u cofepKaHuu 3-MeTUIH30XHHO- 
mua ~24 mon.%. OrTsauuue stToro TuMa 
pasOBbIX PaBHOBeCHH OT MpelbIAyuLNX Xxo- 
JOWIO COrMacyeTCA C yYMeHbILeHHeM CTPyK- 
TYPHbIX OTJIMYHH KOMNOHEHTOB: S,/Sa~ 
~0,97, V,/Vs~0,97. JIuarpamma nb, x 
31eCb Tak»Ke Tuma I, HO Cc peqKOH OcObeH- 
JOCTbIO — OHA FOPH3OHTAaVJIbHa, T. €. MOKa- 
3bIBACT ONTHYECKOE CXOJCTBO KOMMOHEHTOB 
3 KUAKON dase. 

CucteMa 3-Me€THAU3O0XH- 
100 HH—wWuH AON. Haltpeno monexy- tio 80 60 WW 2 
IapHoe coeqvnenve 1:1, HaxOqAuleecd pyc. 2, Nuarpammer tx 1 nt, x cucreM 
3 paBHOBecHH Cc pacmaBoM Mp ~47° 3. uerynasoxunonnHa c Gensoaom (1), 
touka M wapuce. 1,4); quid ero KpucTaJ-  yadranrnom (2), 2-meruauacbrannuom (8), 
Wu3alluH TpeOoBasacb MHOrOUaCOBaA BBI- uHZonom (4) 
fepxKKa MWepeOXaxKMeHHbIX  paclvaBOB 
CyTKH H Ooublle), CCH HE NOMb3OBATLCA 3aTPaBKAMM — KPUCTaIIMKaMu 
Ipe{BapuTebHO O6pa3z0BaHHoro Komnviekca. Ha dasopolt AHarpamme (puc. 2, 4) 
JTMCYCHLI BE SBTEKTHKH — €;~34° uH e2~22,5°, oOpasoBaHHble OrpaHvyueH- 
HBIMH TBEPAbIMH PaCTBOPaMH MOJIEKYJAPHOTO CoeHHeEHHA C HCXOJHbIMH KOM- 
IOHeEHTaMH. Bo3HuKHOBeHHe COeHHeHHA — pesyJIbTaT B3avMoyelicTBuA HeoO- 
OUeEHHOH appl 3CKTPOHOB a30Ta 3-MeTHMH30XHHOJMHA C BOROPOOM 
AMMHHOM rpynnpl uHAOa. Comocrapsienne opm S, u S; (puc. 1) noKasprBaer, 
ITO CTepHyeCKUX Mpelatcteuli K KOMMMeKcCOOOpasoBaHUIo HeT (30ecb S,/S;~ 
~ 1,20, V,/V;~1,16). AnanorvuHoe coequHeHue HalieHO B CHCTeMe H30XHHO- 
muH — uHOW (5). 
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 Woxrnage Aragemuu nayk CCCP 
1960. Tom 130, Ni 4 


XHMHA 


B. Fr. KPIOUKOBA u C. B. 3ABrOPOJHHH 


AJIKHJIMPOBAHHE 4-®TOPAHM30JIA OJIE®HHAMH 
TiPHCYTCTBHHW KATAJIM3ATOPOB BF;, BF;-H;PO, WH BF;-O(C2H;)> 


(ITpedcmaenexo axademuxom A. B. Tonuuessim 2 X 1959) 


TIpoqomkaa wcceqoBaHuaA B OOaCTH XHMHM auKurasousdeHouJI0B H UX 
KWJIOBLIX S*PupoOB (1), Mbl H3yYHJIM peakIMIO amKuNUpOBaHUa 4-PTopaHusoa 
ponmuseHoM, MceBqoOyTHIeHOM HM WHKJIOreKCeHOM B IpucyTCTBuH dTOpucToro 
pa H eFO MOJIEKYJIAPHbIX COCHHEHHH Cc OpTodocopHOH KuCIOTOH HU 3THJIO- 
bIM a@upom. Ilo Bompocy asIKHNMpOBaHuA aKUJIOBLIX ai=upoB dropdenouioB: 
_JiaTepatype HeT WaHuHpix. Kak noka3aiH HallM ucceqoBanua, 4-PTopaHu30a 
YeHb JIErKO aJIKHJIMpyeTCA yKa3aHHbIMH OeduHaMH (3HAYHTebHO Jerue, 4eM 
CHO Hu aHu30u). IIpu stom oOpasyeTcA cMeCb MOHO- HM AHaIKUsITOPaHH3ouJIOB 
OUTH C KOJIMYeCTBEHHBIM BbIXOOM. Hav6oulee CHJIbHbIM OPHEHTAHTOM ABJIACTCH 
eTOKCHJIbHad Ppynia, NOSTOMY MOHOSaMeeHHbIe PTOPaHHsOa MpelcTaBAIOT 
-aIKUJI-4-PTOPaHHsOUbl, a WusaMeuleHHble — 2,6-2uanKkus-4-PTopaHusouEl. 
feakIlHA HE COMpPOBOKMaeTcA NOIMMepHsallHe OePHHOB UW ApyrumMu MOOOUHEI- 
MH Mpoueccamu. IlponyKtTs cBeTupie, Mocwie COOTBeTCTBYIOWeH OOpaOoTKU U 
pocylukKH MeperousloTca B BakyyMe Halieyio Oe3 Kakoro-1HO0 OCcTaTKa B Mepe- 
HHOM Kose. PasyeneHve NPOLYKTOB HET JOBOJIbHO JerKO, MOHO- H AMaJIKWJI- 
TOPaHH3OVJIbI yKe IPH NepBOH NeperouKe aJIKuJIaTa MeperoHAIOTCA B Mpememax 
eCKOJIBKUX Tpayycos. 

B peaxuuu 4-cdropanv3z0na c npomumenom B MmpucytcTBHA BFs-H3sPO. 
MOJIAPHbIX OTHOWeHHAX, paBHbIx 2:1:0,4, Temnepatypa B Mpezemax 
O—80° He BuuaeT Ha OOM BEIXO MOHO- H JHH30MponuAPTOpaHH3oJ0B, KO- 
Opbili coctaBaaeT 95% TeopeTuyeckoro. Ho mpu 6ouee HU38KOH TeMIepaType 
UM30NpOnuApPTopanH3so/ MomyyaeTcaA c OOJIbIIMM BbIXOQOM. Tak, c HanOouee 
bBICOKHM BbIXOZOM B 40% oT TeopeTuyeckoro 2,6-nuu30Tponu-4-PTOpaHH3o 
JIA YKa3aHHbIX COOTHOWeCHHH peareHTOB HW KaTaM3aTopa NouyyaeTca pH TeM- 
epatype 40°. KommuectBo Katamu3aTopa BFs-HsPO«a B mpegenax 0,1—0,4 
oat Ha | MOb Nponwsena He aeT Pe3KOM PaSHHIUbI B BLIXOMaX MPpOyKTOB 
JIKUIMpOBaHHa. C HeECKOJIbKO Goulee BLICOKHMH BLIXOaMH MOHO- H MM3OMponni- 
TOPAHH3OJIbI MOMyUalOTCA IIpH B3aHMMOeHCTBUH PTOPAaHHsONa C NPONHJIeHOM H 
Fs -HsPO B MOJIAPHDIX OTHOMWeHHAX, paBHbIxX 2: 1: 0,3 npu 60°. Bonputoe 
MAHME Ha COCTAB aJIKHJIaTa OKa3bIBalOT MOJIAPHbIe OTHOWWeHHA PeareHTOB. 
lem OosIblule OTHOIMeHHe 4-bTopaHu3s0a K Mponuvieny, TEM HHKe BLIXON 2,6-71u- 
30nponun-4-bropanu3oma. C HanGoulee BbICOKHM BbIXOOM (89%) 2-u30mpo- 
u-4-ropanu301 MomyyaeTcA MPH MOJAPHbIX OTHOIWeHHAX dTOpaHus0sa, 
ponuena u BFs -HsPO,, papuprx 5: 1 : 0,6. Brrxoa Auusomponusmdropanuso- 
a ripH 2TOM cocTaBuaeT TombKO 11% oT TeopeTHyecKOro. 

4-MropaHu30u c Mcesqo6yTusieHoM B UpucytTcTBun BFs -HsPO4 Takxe o6pa- 
yeT cmecb 2-BTop.-6yTu1-4-propanus3oua (III) u 2,6-qu-Brop.-6yTun-4-propanu- 
ona (IV). Jlyautumu ycnopuamu, mpu KoTopErx (III) u (IV) nomyuatotca c BbIxo- 
OM COOTBeETCTBEHHO 76 u 20% oT TeOpeTHYeCKOrO, ABJIAIOTCA MOJIAPHbIC OTHO- 
lenua 4-cbropanusoma, mcepqo6yTueHa u BFs-HsPOs, paBupie 4: {3 0,4; 
emmepatypa 60° u Bpemsa BBeqeHUuA NceBgoOyTHeHa 2,3 /uac. C yBeMueHHeM 
ONAPHEIX OTHOWeHui 4-cpropanusona oT 2 Jo 4 Monelt Ha 1 Mowb MceByobyTH- 
eHa Mosplliiaetca Bprxog (III) nu ocraerca MpakTuyeckH He€M3MeCHHBIM BbIXO] 


775. 


(IV). B orauune oT peakuum c HpomMenoM B qaHHOM cuyyae KOJIMYeCTHY 
BFs -HsPO. 0,1 Moma na 1 Momb NceBgoOyTuseHa ABJIAeTCA HeatppeKTHBHBM} 

BecbMa aKTHBHbIM KaTaJIM3aTOpOM auIKuIMpoBaHHA 4-(TOpaHH301a niceByy 
OyTHJICHOM ABJIAeTCH CBOOOAHbIN (TopucTEt Oop. Tak, Mpv B3aMMOJeMCTBHY 
4-propanu3oua c MceBqoOyTueHOM B TipucytcTBuH BF; B MOJAPHDIX OTHOLLLf 
HUAX, paBHBIx 2:1:0,4, mpn 80° w BpemeHu BBeqeHHA MceBqoOyTHIeH 
1,5 a/uac, (III) u (IV) nomysatorcs c BbIXOZOM cooTBeTCTBEHHO 65 wu 350% GY 
reopetuyeckoro. IIpu 30° spixog (III) » (IV) noumxaeTca uM COOTBETCTBEHHO Ci 
cTaBasaeT 50 u 18% of Teoperuyeckoro. B 3—4 pa3a mMeHee ac*ppeKTHBHbIM KaTH 
JIM3aTOPOM asIKHIMpoBanua 4-cpTropaHH30a MceByOOyTHMeHOM OKa3aJICA STH. 
atbupat cbropucroro Gopa. Tak, mpu B3saumogelicTtBuu 4-PTopaHusoa C NceBy I 
OyTueHOM B MpucytcTBuH BFs -O(C2H;)2 B MOMAPHBIX OTHOWIEHMAX, PaBHBIl 
2:1:0,4, np 80° nonyuaetca TOKO ODMH MpoxyKT 2-BTOp.-6yTHI-4-HTO} 
aHH3071 ¢ BbIxoqoM 26% oT Teopetuyeckoro. IIpH NOBTOPHOM HCMOJIb3OBaHy' 
KaTamu3aTtopa BFs-HsPO, B sToH peakuuu OOULMM BbIXOA MpORyKTOB OCTAaeTOs 
TaKHM 2%Ke, HO COCTaB HX H€CKOJIbKO H3MeCHACTCA B CTOPOHY MOBbIMMeHHA BbIxXOD! 
(IV) uw monmKenusa BHIxona (IT1). | 

IIpu amkusupoBanun 4-pTopaHu30a WHKJIOreKCeHOM TOJTyuatoTCA XKUTKH|, 
2-mnuksoreKkcuu-4-propanu30m1 (V) uw KpuctTanmmyueckuh 2,6-qMuHMKJOreKcus-4 
qropannson (VI). OOmut BErxoq MpomyKToB c KaTamu3aTopom BFs -HsPC| 
Koue6eTca OT 95 no 100%. OrnocuTembHoe cozep2KaHue (V) u (VI) B cmecn 36) 
BUCHT OT MOJIAPHbIX OTHOIWeHHH peareHTOB, KOJIMYeCTB KaTaM3aTOpa U TEN 
lepatypbl, HO, KaK UW B peaKILHH C MPOMMIeHOM H MceBLOOyTHeHOM, He3aBHCHM| 
OT yCuIOBHH B CMecH BCerga Mpeo6agaeT 2-WuKNOreKcH-4-PTopaHH3o. C yBtl 
JIMYCHHEM MOJIAPHbIX OTHOWICHHH 4-PTOpaHu30sa OT 2705 Mowe Ha | MOJIb IME} 
uorekcena u 0,4 mona BFs-HsPOa 3akoHoMepHo MoBpilliaetca BbIxog (V) C| 
63 qo 86% u MonmxKaetcs BEIxog (VI) ot 41 q0 16% oT Teopetuyeckoro. Temnepé| 
Typa B Mpegenax 40—80° u B STOH peakKIMH MOUTH He BAMAeT Kak Ha OOuU| 
BbIXOJ, TaK M Ha UX cocTaB. KomnuectTBa KaTamu3aTopa BFs-HsPQO. or 0,2 a} 
0,4 mona Ha 1 Momb oneduna mpu 60° no3BossatoT MosmyuaTb (V) u (VI) out) 
C KOJIMYCCTBCHHEIM Burxonom. 0,1 moma BFs-HsPOa ua | mom wuksorekcena | 
2 mowa 4-propanu30a pu 60° naoxo akTuBupyeT peakiutO. Bpixol B 9TO) 
cayuae (V) u (VI) cocraBaseT cooTBeTcTBeHHO 26 nH 8% oT TeopeTuyecKOr¢! 
HanOomee OaronpHATHbIMH YCJIOBHAMH JIA OOpasoBanua (V) aBsmtOTCA: MC 
JIAPHbIE OTHOWeHHA 4-PTOpanHsoua, WHkNorekceHa HW BFs-HsPO.a, paBuHbl 
5:1: 0,4, remnepatypa 60° u Bpema npuOaBaenua WukKsorekcena 0,1 mons/aac 
IIpu sTux ycnosuax (V) nomyyaetca c BEIxogoM 85 % oT TeopeTuyeckoro. 2,6-J]n 
WAKOreKcH-4-PTopanu30/ Cc HaHOovlee BLICOKHM BbIXOZOM 35—40° nowyuael! 
CA Mp B3anMOsetcTBuu 4-PTopaHu30ua c WHksOorekceHoM 4H BFs -HsPQO, B Mc! 
JIAPHbIX OTHOIMeCHHAX, PaBHBIX 2: 1: 0,4, u Temnepatype 60—80°. 

QtTusspupat *Propuctoro 6opa no cpaBHenuto c BF3H3PO.u B aHanorHuHEL 
YCIOBMAX ABJIAeTCA B 2 pa3a MeHee AKTHBHbIM KaTaJIM3aTOPOM. 


IKCNePHMeHTAABHAA YacThb 


Heo6xoqumpli# aia peakuun 4-ropanuso1 nomyuauca WHas0THpOBaHHel 
N-AaHMSHMHAa H NOCJeNyIOMMM pasIoxKeHHemM TeTpabrop6opata n-merToKcutbe 
Humquasonua (*). Umer. kum. 155—156°, d>° 1,1044; n°91,4878. Iponusex no 
JyaascA Merugpataunek usonponusjosoro cnupta, Ncepno6yTuen, WuKIOreKcel 
‘HkaTasu3aTOpbi Nosyyach Kak pauee (*). AnkuMpoBaHue MpoBorMsoch cme 
AytouluM o6pasom. B kpyr0QoHHy10 Koby, cHaG>KeHHYIO MexanuyecKOli MeLiadt 
KOH, TCPMOMETPOM MH TasOBBOLHOK TpyOKo (Mp akuMpoBaHNH MporMteHon 
MW MceBqoOyTHJIeHOM) WIM KanledbHOl BOpoHKol (mpu NPOBeqeHHUW peakIlHl 
Cc ILHK JIOreKCeHOM), BHOCHJIOCb OTBELICHHOe KOJMYECTBO SesBoLHO opTod@ochop 
HOM KHCJIOTEI MW HaCbilatocb (PTOpHcTHIM GopoM AO MpuBeca, cooTReTCTBYIOMLEr< 
15—20%-my us6nitky BFs mpotus dbopmyapt BFsHsPOu. 3atem pH6aBsA10c) 
ompeqemeHHoe KosMuecTBO 4-PTopaHHsona; peaKIMOHHAA CMeCb B Buse pospay 
HOM, MOUTH OeclBeTHOl wXu_KOCTH (4-propaHH30N XOPOUIO cMelIMBaeTCA C Kata 
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i43aTOPOM) HarpeBasacb NO 3ajaHHOH TemMepaTtypbI H IPH 9HepruyHOM Mepeme- 
juBaHHM BBO_MACH onedun. B peakitu C WHKJOreKCeHOM peakI\MOHHas CMeCb 
DBOJIbHO ObICTPO OKPalluBalach H K KOHLY peaKWMH CTaHOBUWaCb TeEMHO-KOpH4- 
pporo WBeTa. Ilocre BBeqeHUA 3aaHHbIX KOJIMYECTB OsIe*UHA CMecb Mepemelin- 
iach B TeyeHve 2 yac. IPH TeMMepatype OMbiTa, OCTaBANIACb CTOATH 12 yac., 
MELUMBaaCb C O€H3O0JIOM H OOpabaTHIBaacb BOLO, 5% pacTBOpOM COB, CHOBa 
pRoK, CyWIMacb XJIOPHCTHIM KaJIblMeMm HM Meperonsanacb. Tocne ucnapenua 
PH30J1a H HE BCTYNHBIIAX B PeaKI[HIO HCXOJHbIX COCMHEHHH MOHO-  AuaKua- 
TOPaHU3OJIbI OOMIYHO MeperousAJIHCb B y3KOM TeMMepaTyPHOM uHTepBaue. B Kou- 
P HHKAKHX JPyrux MpOAyKTOB He OcTaBaocb. B cayyae WHksJOreKCHJMpoUs- 
DAHBIX H3 PeaKIMOHHOM CMeCH OTTOHAJICA TObKO MOHOLMMKJOreKcuspTopaHn- 
DI, A WUUMK TOreKcuITopann3o OcTaBsAJICA B MeperonHol KonGe. IIpu Kom- 
ATHOK TeMMepatype OH OBICTPO KPHCTaMIM30BaICA B Bue OeCUBeTHBIX MH 
seTIO-2KENITOrO WBeTa urs. JA KaxKoro oMbita Opasocb 0,1 Moma oneduna 
|COOTBeETCTByIOUlMe KONMYecTBa 4-STOpaHH30Na u KaTasmu3saTopoB. Han6omnee 
PakTepHble ONbITH! CYMMMPOBAaHE! B TAO. 1. 


(heemoryiieent al 


AskusauposBanne 4-pTopaHu30la omedpuHamn 


Bpuixon, % OT TeOpHH 
MoaapHpie OCH, OCH, 
‘ oTHOoWeHHA |T-pa peaK- Jn UX 
t OneduH Katanusatop | d@ropanusoma, WHu, -R R- -R 
oneduna u °C+2° | 1 | 1 
KaTamusaropa | Ny NZ 
Iiponuneu BF,;:H,PO OA | 80 63,9 22,4 
e a6 2:14:04 60 57,7 32.6 
Qe Or? 60 61,0 Past 
Ons 60 64,3 Sond 
2:1:0,4 40 55,3 39,7 
| 2:1:0,4 60 63,2 32,0 
| 2:4:0,4 80 62,7 31,6 
| SHE053 60 61,7 25,4 
317054 60 ides 23,0 
3:1:0,4 60 73,0 26,1 
ess) 60 Cela 28,2 
4:1:0,4 60 68,7 23,4 
4:1:0,5 60 84,6 14,8 
5:1:0,4 60 70,7 19,9 
5:4:0,6 60 88,8 11,0 
TiceByqo6yrTu- BF,-H,;PO, 1:1:0,4 80 53,0 16,2 
neu 
41S 0a 80 48,5 22,0 
21-0 80 CueQapu 
224-02 80 iGo 18,9 
2 teOes 80 56,9 30,8 
2:1:0,4 80 58,7 18,8 
BF; 2:1:0,4 By es 35,3 
BF,-O(C,H,). 2:1:0,4 0 = 
BF;-H;PO, Deere 60 55,2 30,8 
BF; 2245054 30 49,7 17,8 
2:4:055 80 45,3 31,6 
BF,;-H,PO, 3:1:0,4 80 70,3 21,4 
3:1:0,4 60 69,4 Oeil 
4:1-0,4 60 (ou 20,4 
5:1:0,4 60 67,6 14,0 
SedieOro: 60 72,4 22,8 
5:1:0,6 60 cave ane 
BF,-H;PO 2A Ord 60 20, 5 
UnKnorekceu a'tisPO, oO 60 64'9 32'5 
2403 60 62,0 34,3 
Pees} 80 56,4 Sond 
2:1:0,4 40 61,2 37,9 
2:1:0,4 60 63,4 36,6 
2:1:0,4 80 64,3 34,3 
BF,-O(C.Hs)2 2404 80 Sine uy) 
BF;-H,PO, Bela OvA 60 Zila 29, 
4:1:0,4 60 80,4 19,6 
Bed OA 60 85,8 44,2 
5:1:0,6 60 81,5 16,8 


* Karanw3atop of mpegpinymero¥ onpira. R — usonponua, Brop.-OyTHA- 


YIM WHKIOTeKCHI. 


ted. 
JIAH, tT. 130, Ne 4 


TIpoxykrbt aukHIMpo BaHHA OFAC NOBTOpHOH MeperonkKol (qHuNKA| 
reKcHTopanH3ouI — MepeKpucTanmu3zalnei H39THIOBOrO ciupTa). MoxoauKH.| 
(pTOPaHH3O0JIbI JEMETHIMPOBaHCb B COOTBeETCTBY1OUIHe 2-akus-4-Proppexo| 
B Ta6a1. 2 IpHBOLATCA (PU3SHKO-XMMHYECKHE KOHCTAHTHI MOJIYACHHBIX MOHO- H J} 
aJIKHITOpaHH30/I0B, a TakxKe 2-aKuJ-4-PTopeHOs0B, MOJyYeHHbIX eMeT} 


} 
JIAPOBAHHEM COOTBETCTBYIOHWIHX MOHOdJIK HIpToOp AHH3OJIOB. 


i 
| 
| 


Tao nviawe 


-pa KHT., 20 20 

NeNe n.1. Coequnenue S ee dy nh \ 
| 

I 2-Msonponua-4-mropanH30n 67°/5 1, 0624 1, 4880 {}) 

Il 2,6-A.uusonponus-4-ropaHHu3o1 95°/7 14,0363 1,4865 
III 2-Brop.-6yTua-4-pTopaHH3on 73 — 74°/3 1 ,0234 1,4870 | 
I 2,6-],u-Brop.-6yTHus-4-mTopaHHso0n 104 — 105°/3 0,9660 41,4830 § 
Vv 2-Lluknorekcuu-4-PTop anH30n 123°f5 41,0744 1,5142 } 
VI 2,6-uuuKknorekcua-4-pTopaHH3ou T.na. 98 — 99° | 
VII 2-Hso0nponua-4-propdexou 75 — 77°/4 1,0944 41,5048. 

(T.na. 42°) 

VIII 2-Brop.-6yTH1-4-mTopdenon 92° /4 1,1076 14,5022 }} 
IX 2-I[uxsorekcus-4-hropmerxou 104 — 1059/2 14,1231 1,5300 @ 


OrcyTcTBHe B H3yYeHHOM peakI[HH MOOOUHIX MpOleccoB, BbICOKve BbIXON} 
IIpOLYKTOB HW JI€PKOCTH BbIAeIeCHHA HX B YHMCTOM BHJe NO3BOJIAIOT HAM PeKOMeH 
JOBaTb aJIKHIMpoBaHHe 4-CPTopaHu3o07a OseuHAaMH B MpucyTcTBuH BFs -HsPC 
B KauecTBe yROOHOrO MpenapaTHBHOrO MeToya TlowyyeHuA 2-anKus- u 2,6-2uadl 
KUJI-4-PTOPaHH3OJIOB. i 


BopouexkKckuit TocyapCTBeHHbIMi yHUBepCHuTeT Ilocrynnao 
IS MEDS, 


UMTHPOBAHHAS JIMTEPATYPA 
1° Go Be S.aeb 1 (0; pi Onmere Me is a NS I (USO OI By NO, As, ayo) (1959)| 


2 A. Po», Oprannueckne peaxuun, COopx. 5, 173 (1951). ?C. B. 3apropogun ii 
B. T. Kpwukosa, 9KOX, 27, 330) (1957). 
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Jorxayqn Akagemuu nayr CCCP 
1960. Tom 130, Ne 4 


XHMH A 


A. Tl. MEWEPSAKOB, B. ©. TJIYXOBLLEB 
M 4sleH-Koppecnonyent AH CCCP A. J]. METPOB 


CHHTES 1-METWJI-1,2-QAHWUUK JIOMPONWJIWUK JIONPONMAHA 


B sHTepatype olMcaHO MHOrO yrseBOZOpOLOB Cc OLHOM WukKONpONNbHOH 
YNNOH, TObKO NATb yIrIeBOLOpOAOB C ABYMA WMKJONPONHAbHBIMH rpylita- 
i (1) H He ynoMHHaeTcs HH OLHOTO yruleBoqopofa c TpeMaA HM Oovlee HK JONpo- 
[MbHbIMM rpylNaMH B MOJIeKyJle. STO COBACHAETCA TPyAHOCTAMU CHHTe3a HO 
BECTHBIM IlyTAM TaKOrO poda cOeqHHeHHH, HampHMep |-meruu-1,2-aMWuKNONpo- 
iIMuKONponana. HanOomee w3y4eHHbI WyTb CHHTe3a WMKJOMpoMmaHOBbix 
JIEBOLOPOAOB MO cXeme: a, B-HelpeseJbHbIM KeETOH —> NMpa30JIMH —> yrsleBoyo- 
I,— B aHHOM CJlyyae OKa3aJICA HENPHTOAHbIM JIA CHHTeE3a yrseBoRopoRa 
‘PeMA PANOM HAaXOJAULMMHCA WHKJIONPONMJIbHBIMH PpyllaMu H3-3a TPyHOCTH 
MYYCHHA WH MaJIOH YCTOMYMBOCTH COOTBETCTBYIOULErO HCXOAHOrO Henpeedb- 
ro KeToHa — 1|,3-uNMKJONponud-6yTeH-2-ona-1 (?). 

B cBx3H C STHM MbI BbIOpaIN pyro MyTb CHHTe3a STOFO ILMKJIOMpONaHOBOrO 
Jleponopoya Mo cxeme: 


CH, CH, CH, 
H,C | HC | | CH, 
i CH C= O-ENENE<s | YCHC=N— N= C—cHe | (COOH: 
EEC H.C7 \CH, ion G 
CH, CH, CH, CH, 
H,C (CHIN. 2) ROMMEL ior y 
on ® LGHE CA fF ORG Ges TIP ent ee. o Micheaen 
H,Cc% | \ XS 230° C H.C” i 
NH—N CH, CH, 


-XOJHbIH MeTHJIMLAKJIONPOMMJIKETOH TOTOBHJICA MO OMMCaHHOM HaMH MeTOAHKe 
, IpHueM yBeMYeHHe MacuiTaOa OMbITa He BbIZBaJIO CHH2KCHHA BbIXOJa METHAI- 
KJOMponHKeTOHa. Mcxoya w3 MeTHJILMKJIONPOMNMJIKeTOHA, MbI BIIepBble CHH- 
3HPOBaJIM COOTBETCTBYIOINHH KeTa3HH C BbIXOAOM 93%. Kera3svH MeTHJIMKJIO- 
OMMJIKeTOHaA TpakTH¥YeCKH He H3MeCHAeTCA IIpH HarpeBaHHH JO KHNeHHA C 
IH, CHCl], u KHSO,. Moxuo 6bIN0 MpemmoslaraTb, YTO IpHMeHeHHe WaBede- 
H KHCJIOTbDI B KavecTBe KaTaJlH3aTOpa H30OMepHh3allMH KeTasHHa MeTHJILMKJIO- 
ONHJKETOHA MOFJIO BbI3BaTb paCKPbITHE WHKJONPONHbHOrO KOJIbIla, Kak 3TO 
eeT MeCTO IPH AeHCTBUM KUCJOT Ha WHKOMpomaHoBble KapOuHosl (*). 
OjHakoO, KaK OKa3aJiOCb, H3OMePpH3allHA KeTa3suHa METH IWMK JON pONHMIKETOHAa 
THpasOJIMH MO JeHCTBHEM IKBUMOJICKYJAPHOFO KOJIMYECTBA WaBeIeEBOH KHC- 
Thr mpH 100° mpoucxoguT 6e3 paCKpbITHA TPHMETHJIEHOBOTO KOUJIbIla, TO 
ITBepxKMaeTCA OTCYTCTBHEM B CIIeKTpe KOMOWHALMOHHOrO paccesHusA CBeTAa, 
Wy4eHHOTO yruieBosqopoma XapakTepHcTuyecKOH yacToTH! B OOsacTH 1600— 
4) em}. B cayyae HegocTaTKa WaBeweBOl KHCJIOTbI COOTBETCTBYIONLaA UaCcTb 
rag3vHa BOSBpalllaeTcA W3 PeakilMu HensMeHeHHON. ITpu crosnun B Tevenue AByX 
rOoK 6€3 HarpeBaHHA B KOHTAKTe C llaBeJleBor KHCJIOTOH wu mocsexyrouren o6- 
JOTKE pacTBOPOM IWesOUM KeTa3HH MOUTH MOJHOCTbIO paciafaeTcA RO UCXOI- 
rO MeTHAMuKIONponuKeToHa. J[oOaBJeHHe MeTHJMMKJONPONMIKeTOHAa B Haq 
1e peakWMM He yMeHblllaeT paciaya KeTasuHa, HO yJlyulllaeT yCIOBMA Mepeme- 
BaHHA KeTa3HHa C KUCJIOTON. 
C yBeJIMueHHeM BpeMeHH HarpeBaHHsA CMECH KeTa3HHa C KUCJOTON yBedHuH- 
TCH OOPas0BaHHe MOMMMePHIX MpOLYKTOB. C A pyrok CTOPOHbI, yMeHbINeHHEe 
) IIPHBOAMT K CHM KeHHIO BbIXOa MHpasou/NHa. 
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Jina Kaxkgoro KeTa3HHa CylecTByeT, MO-BHAMMOMY, CBO€ OIITHMAaJIbHOe Jj 
W30MepH3aluM BpemaA HarpeBaHna. J]Ad KeTa3HHa M€THJIMAKJIOMPOMHJIKeTOH! 
OHO cocTaBuiser 1,5—2 uaca. IIpu xopoulem MepemMelinBaHHH HeT HeOOXOLHM() 
CTH B H3ObITKe UaBeseBol KucOTHI. M36paHHble HaMH YCJIOBHA CHHTE3a MOSBY 
md momyanTb 1|-meruJ-1,2-qMWHKJONpONHALMKJONponaH C BbIXOJOM 52M 
Paccmorpenue ocoGeHHocTel cleKTpa KOMOMHaILHOHHOrO pacceAHHA CBeTa Mak | 
HOFO yruleBogopoga MosBO/AeT ChesaTb BbIBOA O HasMYHM WHC- UH TpaHcop. | 


s 
IKCNePHMeCHTAALHAAH WZACTH, 


AneTromponuaxaopug nonyyen ws 1111 r atleronpomunoBol 
cnupta wu 2200 MJ COJIMHOM KHCJIOTbI, HaCbIL,eHHOM XJIOPMCTbIM BOLOpOAOM (I) 
1350 ma HCl u 1050 ma H,SO,) B Kostuyuectse 994 rc BEIxogom 76% (%). 

MeTHAWUHKAONPONHAKeETOHN Nosyyen us 2040 r aleronponu.d 
xsiopuya u 1880 r rpaHyiupoBaHHoro XumMuyecku 4yucToro. KOH B kouuyecti) 
1337 rc BbIxogom 93,8% (°). 

Kera3HH M€THAMHKAONPONUAKETOHA 

CH, CH, CH, 

HIG (a) Seta” Wee 

| > CHC=N—N=C—CH, 

H.C Osh 
K 420 r MeTHAMLMKJIONponusKkeToHa 2OOaBIeHO pH NepemewinMBaHuu 125 r ru} 
pasHHrugpata B 135 MJ 9THOBOrO CupTa. SaTeM CMeCb HarpeBaslacb pH mepem} 
mMeuluBaHun 10 ¥ac. Ha KMNALLeH BOAAHOH OaHe. BepxHuit CIO COBMeCTHO Cc 30=pH 
HbIMH BbITAKKAMH M3 HW2KHEFO CJIOA BbICYWeHbI eE4KUM KasH. Tlocae pasrout 
BbijeeHo 6,3 Fr MeTHJIMNKONponuKeToHa, 16,5 r alKHJIMeHrMApasuna MeTH.! 
IHKJonponuikKetoua u 381 r (93 %) KeTa3HHa M€THJIMMK JOM pOnnKeTOHA CT. Kul) 

137° (44 mm); np 1,5140; dq° 0,9456; MR waitpexo 52,29; Bpraucueno 52, 58. 


“Hatiyeno %: C 73,06; 73,19; H 9,833 9,87 
CyoHigNo. Buruucneno %: C 73,12; H 9,84 


SMetTua-3O2H4UHKIONPONHANUpasOAUH 


CH, 
UA 
Hs ay cH 
Swett 
Cc C A CH, 


H.C! 
*S cH 
H.C” | ll 
NH—N 


K 45 r cyxo# WaBemeBol KHCJOTHI Oba WOOaBeHa Mp MepemenMBaHHHn cme 
u3 82 KeTa3MHa MeTHJMLUKAONpoNuMKeTOHa u 42 r MeTHANMKJONponuAKeTOH 
Cofep>kuMoe KOJObI HarpeBasocb pu NepememuBanun 1,5 vac. Ha Kunamell B 
JAHOK Oabe H 3aTeM OXaKLalocb NeqAHOL BOZO. Tlocne sToro B KoOuOy WOOaBA. 
cat pacrBop mkestoun (100 r KOH B 150 M1 Bogs!) u comep»KuMoe KOsIOnI 5 pas SKCTp | 
rHpOBasocb SPupoM. OpupHble BbITAxKKH (750 MJ) BLICyLIeHbI eNKuM Kaun. Tocs 
OTTOHKH aupa Bbleteno 66 r MeTHAMMKMONponumKeToua U 38 r (46,3%) m 
pasoulMHa c T. Kum. 136° (37 mM); nd 1,5120; di? 0,9603; MR nalineno 51,3! 
BbIyHCeHO 51,77. QlemMenTapHbli aHamM3 coequHeHuA He MIpOu3BOAMICA, Ta 
Kak JJaxKe IIpH KOMHaTHOM TeMIepaty pe ObIJIO 3aMeTHO BbI-eeHHe 3 Hero a30T, 


IMeTHU I-12 H4UHKIONpONHANHKAONpONaH 


CH 
aS oy een ius 
H | ys CH CH\ cH, 


2 


125 r O-MeTHJI-3,5-MUMKONponMMUpasouiMHa Obl MeqeHHO Tleperuaub ] 
230° Haq 9 r rpaHyMpoBanHoro eqkoro Kaw B CTeKAHHOT Kosl6e. Enke 
Kaui 06aBJIAJIOCb 10 Mepe HeoOxoxumMocTn MOpiHAMH m0 3 r. Tocae cyumKu & 
KHM KaJIM MPOXyKT Obl pa3sorHaH B BakyyMe. Yruesoqopoguan tpaktua Opis 
780 


bw2KIbI MpoMbita 50 %-H yKcyCcHOH KucuoTOu (io 20 ma), HelirpanusoBana co- 
DH M BbICyINeHa Hal eAKuM Kaun. Tlocne 5-KpaTHoH pasroHKn B BakyyMe MOVly- 
PHO 25 r (52% B pacuete Ha Bolen B peakILHIo NupasomuH) |-merusrl ,2- 
QUKJONPONHIMAKMONpolana c T. Kul. 80° (49 mm); 158° (753 mm); np’ 1,4574; 
° 0,8504; MR nalizeno 43,66; Berancneno 44,11 (gy 


Hatineno %: C 88,19; 88,12; H 11,68; 11,69 
CioHig. Brruncneno %: C 88,16; ete SA 


€KTp KOMOMHallMOHHOrO pacceduua cBeta I-meruu-1,2-yuunKsonponusiHn- 
omponaua *. 
, cm7!: 262 (1); 8419 (2m); 874 (4); 425 (2m); 464 (1); 524 (0); 555 (0); 588 (0); 644 


ew); 657 (cw); 743 (€m);- 783 (1); 822 (Em); 8E8 (4m); 890 (Sur); 9414 (8m); 952 (4); 
68 (1u;); 1020 (1m); 1047 (2m); 1113 (2m); 1152 (1); 1175 (8m); 1196 (10); 1212 (8); 
242 (1); 1289 (2m); 1826 (1); 1384 (8m); 1405 (4m); 1432 (4); 1458 (5); 1487 (6); 2870 
); 2914 (Om); 3000 (10); 3052 (5). 


< 


UucrutyT opranuueckoli xumuv uM. H. JI. 3enuncKoro Tloctynuao 
Akajylemuu Hayk CCCP 26 IX 1959 


UMTMPOBAHHAS JIMTEPATYPA 


HA. I]. Memepakxos, B. lr. layxoxsmes, Hsp. AH CCCP, OXH, 1958, 780. 
SC. Bunce, J. Am. Chem Soc., 77, 6616 (1955). % A. ll. Memepaxkosg, 
fel. | ry xosues, M38. AH CCCP, OXH, 1959, 1490. * 7. A. Dapopexka a, 
{. ee ee es PRY, MEI), AUG) Ne dig W oye Sdlon Wie The CiireGs- 
J 


Sil G Ho Jetiery, J. Leicester, J. Chem Soch 19520514: 


* Cnextp cust IO. I. Eroposbim, KOTOPpOMy aBTOpbI BbIpaxKaloT O/larofapHOCTh. 
784 


Jloknayge AkawlemMuu Hayk CGGP 
1960. Tom 130, N 4 


Bb. M. MHXAMJIOB u B. A. JOPOXOB 


O QEMCTBHM JMBOPAHA HA 3@HPbI AWAPHUJI- U APH JIBOPHDIX } 
KHCJIOT 


(IT pedcmasaeno axademuxom B. A. Kasaxcxum 30 1X 1959) 


Peakiuu Mexky WHOopaHoM nu OopopraHuyecKHMH COeHHEHHAMH MaJIO HC} 
cueqoBaHbl. Unesuurep u coTpyqHuKku (',”) HallliH, 4TO OOpTpHaIKHJbI (TPHF 
MeTHJI-, TPH9THJ- HU Tpu-A-lIpomusO0p) pearupyloT c AHOopaHoM c OOpas0BaHHen 
MOHO-, JM-, TpH- H TeTpaasKuAuOopaHos. BuGepr, OBauc u Hor (*) ycraHosusni 
uTO TpudeHusOop TakxKe cioco6eH pearupoBaTb c AHOOpaHoM, HO Mpu Oouleg 
*KecTKUX ycloBuax (40—100°, 2—4 at.), npwuem nowyaaerca 1|,2-qucbenul 
quOopaH. OTO xe COeMHeEHHe aBTOPbl MOJyunH BOCCTaHOBJeHHeM (beHHJOOp) 
AuXsopua JMTHuuOoprugypuyom (°*). | 

Hamu UccJieqoBaHbl peakIMv MExKLY WHOopaHoM H OyTHJIOBbIMH 2pupamu WHat 
PpHJI- uw apHJOOpHbIX KHCJIOT B 9PupHOH cpee MpH KOMHATHOH TemMepatype} 
Oupbl WuapwJOOPHbIX KUCJIOT pearupytOT C WHOOPaHOM B YTHX yCIOBUAX C OG} 
pasoBaHnem 1|,2-nuapHsijMO6opakHoB cordacHo CJleqyIolleMy ypaBHeHHlo: | 


3ArgBOCgHy + 2ByHe = 3 (Ar BHe)2 + B (OC4H»)s a 
Ar = CgHs, n-C1CgHs, a-CipHy. | 


TakuM flyTeM OblM Nowysenbt 1,2-yudenuagnOopan, 1,2-yu-n-xnophenuanqy) 
Oopan u 1,2-qn-a-HadTuuOopak Cc BbIXOLamu 75—81%, cauTad Ha ypaBHeHué 
(1). OuveHb BepoaATHO, 4TO B ScupHOH cpeye AMOOpaH PpearupyeT He Kak TaKOBOH, 
a B BHJe KOMIJIeKCHOrO CoequHeHuA GopaHa c 2pupom BH;-O(C3Hs;)>. Croco6- 
HOCTbh MOOpaHa OOpasOBbIBaTb C MpocTbIMH Spupamu sc:upaTb! GopavHa oTMega- 
Jacb pasJIMuHbIMM aBTopamu (*,°,°). B moub3sy Takoro MpeqMosOKeHUA TOBOPHT 
TO, TO B acsupHOH cpeye uOopaH c OOWNbUeH NerKOCTbIO BCTyNaeT, HallpuMep, 
B peakl\uv C OJePHHOBLIMH yrsleBOqOpOLaMu, YeM B OTcyTcTBHe acupos. IlepBasa 
CTayual peakinH MexTy supaMu AuapusOOpHblx KUCOT u 9upaToM OopaHa 
3aKkUO¥aeTCA B 3aMCWLEHHH aJIKOKCHJIbHOM rpylMbl Ha BOLOPOT u OOpas0Banuu 
IMapuOopanHa M auKOKCHOOpaHa ; 


ArzBOCy4Hg ++ BH3:-O(C3Hs)2 —> Ar,.BH + C,zH,OBHs -- O (CgH5)o- oe (2) 


pyro BapwaHT MepBo craquH peakUMu, UpekycMaTpuBaloulu 3amenle- 
Hue B Stpupe apHAbHOH Ppylbl Ha BOMOpO u OOpasoBaHue B KayecTBe MpomMexy- 
TOUHOrO COeNMHEHHA apHJiaJIKOKCHOopana, 


H 
a 
4Atr2,BOCH y+ BH3eO (C2H5)o — ArB + ArBH, + O (CeHs5)2- se (3) 
OCH, 


HCKMOYaeTCA Ha TOM OCHOBaHHHM, YTO HMKepaccMOTPeHHble peakiluu WHOOpaHa 
c spupaMu apHJOOpHbIX KMCJIOT, B KOTOPbIX OOpa3syioTCA Ha MepBoH craquu apHul- 
aJIKOKCHOOpaHbl, MpHBOAAT K Nodyuenuio 1|,2-nuapusnquOopanos c 3HauNTebHO 
MeHbILMMU BbIXOJaMH. 


782 


Bo Bropok crajluu mpolecca oOpas0BaBluiica JMapHsOopaH pearupyer B 
010 OYepeb Cc 9upaToM Oopana, MpeBpalilanch B apuHGOpaH, KOTOpbI WuMe- 
3yetca B 1|,2-quapusquOopaH 


Ar.BH + BHs-O (CyH5)s —> (ArBHg), + O (CoHs5)o° Gee (4) 


BosHukaioulmli No ypaBHexmio (2) 6yTOKcHOopan MouTH NosHOCTHIO MpeBpa- 
jaeTCA B TpHOyTuHGOpar. Ilo konuyecTBy BOZOpOsa, NOyuaromeroca pH rus 
pJIM3e MaTOUHOTO pacTBOpa Nocse oTyenenua 1|,2-qHapHguOopana (c yueToM 
TaBUIerOCA PaCTBOPeHHbIM B Hem 1,2-yMapHs{HOOpaHa), MOXRKHO CyUTb, UTO 
JIbkO 5—10%  OyToKcu6opanop (C,H,OBH, usu (CyH,O),BH)  ocra- 
TCH He MpeBpallleHHbIMuH B OpTOOOpaT. HanOomee BepOATHO, TO OyTOKCH- 
paH MpeBpaliiaeTcHh B OpToOOpaT TyTeM JHCMpONOpLMOHMpOBaHuA, Upuyem 
TaHaBJIMBaeTCA paBHOBecHe MEXKLy THOyTOKcHOOpaHoM Hu OyTHOOpaTOM, CHJIb- 
CABHHYTOe BIIpaBo 


4CzH,OBH2 2 2 (C4H 9O)o BH + BoHe, 
6 (CgHO)2 BH = 4 (CgHoO)3 B + Bole: -: (5) 
/ TOJIb3y STOTO NpeAMOMOKeHAA TOBOPAT JaHHble MO H3y4YeHHIO AelcTBUA MeTa- 
ogla Ha QHOOpanH ("), CoOrmacHO KOTOPbIM pu 3TOM NoOsMyuaerTcs AuMeTOKCHOOpaH 
*KUKOM COCTOAHHH, ObICTpO NpeBpalljaloululica mpu O° B MeTuGopaT. OmHako 


€ MCKJIO“eHO, TO YaCTHYHO OyTOKCHOOpaH MOKeT pearupOBaTb C HCXOJHBIM 
‘{pupOM HapHJOOPHOH KUCJIOTHI MO CJeLyIOULMM ypaBHeHHsM: 


Are2BOC,4Hg = CysHyOBHe == Ar,.BH 4. (CyH9O)o BH, 


| AteBOCgHy + (C4HoO)2 BH = Are BH + (CgHo0)gB. 


IIpu qetictBun AuOopana Ha 2PUupbl apuJIOOPHbIX KUCJOT Tak%Ke NoOJyyaloTca 
,2-MapHJIAuOopaHubl C TOH, OHAKO, CYMLECTBEHHOH OCOGeHHOCTbIO, YTO HX BBI- 
Of B aHHOM CJlyyae COCTaBAET TOKO OKOMIO 50% (cunTad NO ypaBHeHuio (6)) 
axke Ip IpHMeHeHuH u3O6bITKa WuOopaHa 20-—25% ucxoyHoro acdupa Hen3- 
€HHO He BXOJUT B peaKI{Hi0. 


6ArB (OR): + 4BHs-O (CzHs)2 = 3 (ArBH»)2 + 4B (OR)s + 40 (CsHs)2. (6) 
[lo-BsuqumMomy, MepBaa craqua polecca (7) aBsiseTca OOpaTuMOH peaKklnel, 
H 
phe / 4 
ArB (OR)» —- BHsg: O (CoHs5)o meuATB + ROBH, = O (CoHs)e- 25 (2) 
hw Nm 
OR 
A OOPasylOULHHcA pH STOM asIKOKCMapuGOpaH (1) MpeBpaljaercA B apnsOopaH 
He yTeM aJibHeHwweH HeOOpaTHMOH peaklMu Cc OopaHoM, 
OH 
+- BH: O (C2Hs5)2 > ArBH, + ROBH2 + O (CsHs)o, (8) 
OR 


a nyTeM JMcmponopivoHupoBanus (9), MpegcraBsmloukero Cobo TakxKe OOpa- 
THMBIN Ipolecc 
H 


VA 
2ArB = ArBH, + ArB (OR). (9) 
OR 


CmeuleHud paBHoBecus (7) BIpaBo He yaeTCA JOCTHYb BCJEACTBHE TOTO, YTO 
MO0paH HeE3HAaYHTeJIbHO paCTBOPHM B AHSTHJIOBOM apupe u ero KOHILCHTpallyA 
B PeaKIMOHHOH CMecH MOCTOAHHAa HM OYeHb Malla. 
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Tlupugunospie Komisiekcbl apusGopanos (*) u {MapHsOOpaHoB (8°) Obl CHF 
Te3HPOBaHbl XOTOPHOM BOCCTaHOBJIeHHeEM SupOB apuJ- [Map uJIOOpHbIx KHC)) 
JOT JIMTHHaOMUHMUTHApHAOM B SPHpHOM pacTBope B MpucyTCTBuM NMpHynHay 
IIpu BoccraHopsenun dennsOopyuxsopusa MMTHHAaIOMHHHMTHAPHAOM B KIA ' 
uleM J[WOKcaHe OOpa3yerca Tpucenus6op (°). 


AaKcCHePpHMeHTAAbHaAd YWactsb | 
ll, 

Bce onlepaliu mpoBoxusucb B aTMoctepe cyxoro asora. JLuOopan Nonyyadip 
ca c BpIxoZOM 80—85% mo Metogy Ianupo u xp. (7°), IpHOaBseHueM Mo Karlisaly 
0,8 MomapHoro stupHoro pacrBopa JMTHiialomMHuArHs~puya K 2,0 MOJAPHOM) 


adupHomy pacrBopy supata dropucroro Sopa. 


Jleictpue wu6opaHa Ha SODUPH AuapuAOopuy 
KHUCJOT 


| 


0,047—0,071 Mousa OyTusioBoro stupa AuapHAOOPHOK KUCIOTHI pacTBOpAM| 
B 20—25 MJI cyxoro supa UH B pacTBOp MpolyckaJM B TeveHHe 1,5—2 yac| 
TOK JuOopaHa, NosyyeHHEI u3 0,125—0,188 moma JMTHHaIOMMHAMTHApHA| 
vu 0,125—0,188 mona shupata propucroro Oopa. BiqemMBluica KpHCcTasMye) 
CKn OCaqOk OTPUJbTPOBbIBaJIH H MpOMbIBaJIM CyXHM S(upoM. Bpixogpl, T. WA} 


MW aHaJlu3 NWosyyenubix 1,2-ynapusquO6opaHoB NpuBezeub! B TAO. |. 


Ta6buauna 4 


~ x a Haliqexno BpluncsieHo 
‘Of He as 
Ar,BOR zas| ¢ T.nm., °C : : 
gs Lee B,%| Ar, % | ‘sec | Bp %| At % |” om 
(CeHs)2BOCaHo-x 0,071; 71 \i—83* | — | — | — | — | — | = 
(n-ClCgH4)2BOCgHo-i [0,056] 79 |115—117 | 8,39 | 86,02] 255,5| 8,62 |89,62| 248,¢) 
0 


(a-CyoH7)2BOCgHo-x | 0,047] 81 |117—119 | 7,40 | 86,66] 299,3| 7,73 | 90,82] 28 


i 
* Jlur. T. na. 82 — 85° (3). | 


Honyyennpie |,2-7vapuiqu6opanbl — OeclBeTHbIe KpHCTasMyeCKHe Belle 
cTBa. 1,2-qudbeHuigquOopaH XOpOllO pacTBOpHM B OeH3OJIe, HECKOJIbKO MeHEt 
B supe. 1,2-J.u-n-xnopdenunguOopan ui ‘1,2-yu-a-HadTrusquOopan pacTBOpAMb, 
B OeH3OJIe, OUCH MWIOXO paCTBOPHMBI B 3cpupe H WSONeHTaHe. 


AeuctTBue WHOOpaHa Ha 9OupPphH apunAOopuHx Kucuoi 


1. Ba3aumMomeHcTBHe AHOOpaHauH AuU-H-OYTHIAOBO 
ro 9dupa deuuna60pHokwk kucaorn. B pacrsop 24,1 r (0,106 
MOJIA) A-OyTuJOBOrO stupa eHuGOpHol KuCOTHI B25 Mu Cyxoro AuITHMOBOrC 
adupa Nponyckasu B Teyenue 3—4 yac. WHOopaH, KoTOpHIli Nomyyanu u3 0,25 Mo- 
Jil JMTHMaOMMHMTHApHa Hu 0,25 Mousa supata bropucroro Sopa. PacrBopy: 
Te/lb OTTOHAJIH B BaKYYME, BbINeMMBLIMUCA OCaOK OTPUJIbTPOBbIBaJIH H TIpOMBI 
BaJIH HEOOJIbIIMM KOJIMYeCTBOM CyXOro scupa, OXNaxKTeHHOFO WO —50°. Tlonyye 
HO 3,8 r 1,2-nncenuOopana c 7. m1. 80—83°. Beixog 40% or Teopuu. PusmETpa’ 
ObIJ MOABeprHyT PpakunOnMpoBanHol Neperouke. Touyuenbl @pakunu: 1) 35— 
70° mpu 2 mm — 1,3 r; 2) 70—89° npu 2 mm — 7,9 r; 3) 89—108° npu 2 mm — 
4,8 r M KpHcTauimueckul OcTraToK — 2 r. Bropas bpakuus, npeqcTaBuAaousas 
co6oH Tpu-x-OyTHOopaT, Nocme NOBTOpHOH NeperoHKH uMena T. Kun. 71—72 
np 2 mM; dy’ 0,8551; n> 1,4102. Tperba ppakunsa — n-Gyrusonbilt sup de 
HHJOOPHOH KHCAOTbI — Moce NOBTOPpHOM NeperoHKH uMesa T. Kun. 92—97 
mpu 2 mM, np 1,4748. Kpucrammueckuil ocanoK Obi pacTBopeH B dc:pupe HB pac 
TBOp MponmymuleH ammuak. [Ilosyueno 1,2 r ammuakata TpH@ennOopa c T. 
226—230° (c passloxKeHHem). 
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2 BsaumMomeHcTBue AuO6oOpauHa Uu AUNSOOYTH IOBO- 

aspupa nxnophenuunG60pHok KucuaorTrH. B sdbupnpiit 
eTBop 19,6 r (0,072 moms) u300YTHJIOBOTO oiupa n-XNOpeHuJ160p HOU KHC- 
THI IIPONyCKasH AnOopan, KOTOpPHI NoTyyaH u3 0,18 Moa auTHMamoMnHuE- 
Apuga u 0,18 Mousa supata dropucroro Oopa. Boijeneno 4,5 r (50%) 1,2- 
i-n-xoppenuqnOopana c T. nt. 115—117°. IIpu paktnoHMpoBannoii nepe- 
Ke PuJIbTpaTa NoAyyenbl paKuun: 1) 50—65° npu 2,5 mm — 6,2 r; 2) 110— 
(0° npu 2 mm — 4,4 r. Ileppaa (bpakWHA, MpelcraBJiaroulad coon Tpuns0o6y- 
‘M6opaT, Mocle MOBTOPHOK NeperoHKu uMesia T. Kum. 59—60° npu 2,5 mm; 
01,4041. Bropaa mpakuna — u306yTuOBLI scdup n-xsophexusOopHol Kuc- 


TbI — MocJie NOBTOPHOM NeperoHkH uMewda T. Kun. 110—112° npu 2 wm. 
Tugposns 1,2-yu-n-xnophenuipuOopana: 1,4 r yu-n-xnopludenus6opana 
CTBOPHJIM B OO Mi Oe€H30/1a HM BCTPAXMBAaJIM PacTBOP C BOOM AO npekpallleHuA 
IeeHHA BOLOpOTa. Bex30ubHbIi COM OTAEAMU, OTTOHAJIM OCH3O0JI1, a OCTATOK 
OMbIBaJIH TCKCaHOM, Tlomyyeno 1,3 r n-xnopdenu6opHOH KuCJIOTHI Cc T. TW. 
0—275°.| 


| Hatigeno %: B 7,24 
CsHgO2CB. Bpruncueno %: B 6,92 


3 BaauMofelicTBue RHOOPaHA UH FUUSOGYTHAOBO 
Oo 3sPu4pa a-HaPTHAOOpHOH KuCAOTH. B aupHbii pacrBop 
1.9 r (0,052 moma) AMu3OOYTHOBOTO supa a- HapTHOOPpHOH KHCJOTHI Mporly- 
saJIM 2MOOpaH, KOTOPLIM Nosyuann us 0,17 MONA MMTHHaMOMMHHMrHApHya u 
17 Mousa sdupata dropucrtoro Oopa. Ilonyyexo 4,0 r (55%) 1,2-nu-a-Haprus- 
a0opanHa c T. nt. 117—119° (c pa3snoxweHHem). K GeHsombHomy pactBopy |,2- 
4-O-HaPTuHOopaHa MWpuOaBusid NMpHANH HW 3aTeM H3O0MeHTaH. BblsesMBLIHHCA 
upHAMHaT ] ,2-.H-a.- HapTusqHOopana mocvie KpHCTaJJIN3 au M3 CMeCH Oe€H30Ja 
Texcana wuMen T. nut. 140,5—141,5°. Jlut. rT. na. 140—141°(%), 

| Hi3 dunbtpata mp pakunowupoBannol Tleperouke MowyueHbl Ppakiuu: 
) 50—68° npu 3 mm — 4,6 r; 2) 140—150° npu 2,5 mm — 3,0 r. Tleppaa dpak- 
us, peqcTaBJAloulaAr co6oli TD BHaOOERIOOp aT pH NOBTOpHOH neperoHke 


Mejia T. Kull. 64—65° mpu 3 mM; np 1,4049. Bropaa mpaxuua — u306yrun0- 
Sli acpup G-HadbTusOOpHOH KuCJIOTBI — uMevia T. Kun. 142—147° npu 2,5 mm; 
D 1,5225. 

 Tugposms 1,2-yn-a-naprusqu6opana: 1,5 r gu-o-HadrusquOopana pactTBo- 
uM B 40 Ma 6eH30Jla MH BCTPAXMBAaJIM pacTBOp C BOOK NO MpekpallleHuA BbITe- 
@HHA BOopona. Bex30/IbHbIN COM OTeAIM, OTTOHAMM OeH30/, a OCTaTOK 
POMbIBaJIM U3OleHTaHOM. Tlonyueno 1,25 r a-Hadrun6op Hon KHCJIOTHI C T. TJ. 
85—1900°. 


Harigeno %: B 6,06 
CypH O2B. Buruucneno %: B 6,29 


MuctutyT oprayuueckon xumun um. H. J. SenuucKoro Tloctynusio 
Axkaflemun Hayk CCCP 22 IX 1959 
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Jloxaaysr Axaygemun nayr CCCP 
1960. Tom 130, Ne 4 


B. O. MOXHAY, C. H. AHAPEEB u E. B CTPOFAHOB 


O ILBETHOCTH PACTBOPOB HOA B OJIEYME 


(II pedcmasneno axademukom H. H. Yepnaeeuim 3 1X 1959) 


CHEKTPOB MOPJIOMLeHHA YTHX PACTBOPOB, BECbMa UYBCTBHTEJIbHBIX K W3MeHeHK 
XMMHYECKOH MpHpOAbI PaCTBOPUTeIA, RAe€T BOSMOXKHOCTh MOLOUTH K pellleHuUt| 
BOUpoca O COCTOAHHH, B KOTOPOM HaXOMATCA MOUeKYJIbI J2 B KOHJCHCHPOBaHHO| 
pase. | 

B tocweqHee BpeMA OCOOCHHO HHTCHCHBHO HCCJIeMy!IOTCA BOHbIC PacTBOpI) 
J2, WMelollve CHHIOIO OKpacky. OTa OKpacka, OOyCJIOBeHHaA MpHcyTCTBHel} 
B 9JICKTPOHHOM CIeKTpe MOrioujeHuA Hoa MosOCbl C MaKCHMYMOM, pactlogic} 
*KeHHbIM pH 580—650 mu, HaOmogaeTca, Kak NpaBuso, pH BBeeHHH B BOD} 
HbImM pacTBop J2 opraHwyecKuX BbICOKONOJIMMepHbIX coeqHHeHuM. Padotnr Tenx} 
ca (!), BpolizenGepra (”) w Kpamepa (°) qatoT BO3MOXKHOCTb CUNTATb, YTO HOCHI 
TeJIAMH CHHEH OKPaCKH B MOMOOHBIX PACTBOPAaX ABJIAIOTCH COCMMHCHHA BKJIIOUE 
HUA, OOpasylolvecA IPH B3aHMOJelCTBUM MOJIeKy J2 C MOJIeKyJIaMU BbICOKG 
TIOJIMMepoB. 

Bospacraromuli uHTepec K CHHAM pacTBOpaMm Hoya oOycMOBeH He TOWIbK4 
TeM, 4YTO UCCMeOBaHHe UX JaeT BOSMOXHOCT POPCupoBaTb Ppa3sBHTHe XMMMy 
COC#MMHEHHH THMa BKJIOUCHHA, HO H TEM, YTO AHTHMMKPOOHBIE CBOMCTBAa HOT} 
B IIPHCyTCTBHH BbICOKOMOJIMMePHbIX COCUHECHHM He TOJIbKO COXpaHAIOTCA, Hy 
yaCTO yCHJIMBaloTCA B CPpaBHeHHH C TeMM pacTBOpaMH Je, B KOTOPEIX OOpa30Bat 
Hie COCAMHCHHH BKJIIOYCHHA UCKJIIOUCHO. ITO OOCTOATEILCTBO, a TaK2xKe pak 
THYeCKaA HETOKCHYHOCTh HO-BbICOKONOJHMePOB OOYCJIOBJIMBalOT BO3MOMKHOCT; 
UX Hapy2KHOrO, NWepopasbHOoro HW MapSHTepadbHOrTO TIPMMeHeHHA B KauyecTB, 
JeveOHbIX ipellapaToB aHnTucelTwyecKoro jeHcTBUA (*). 

B HeKOTOPBIX CUlyyaAX pacTBOpb! J2 HMeIOT CHHIOIO OKPacKy UM IIpu OTCyTC} 
BUM B HHX OpraHHyeCKHX BbICOKOMONMMepoB. B yacTHocTH MooOHy1o OKpack; 
UMeIOT pacTBopbI J2 B Oseyme. Calimouc (°) Mpeyiouaraet, uTO CHHAA OKPacK 
pacTBopoB J, B OsleyMe IIpHHaqexuT KaTHoHaM J*. IIpomecc pactBopenua Hor 
B OvleyMe, 10 CaHiMoucy, CBOLUTCA K OKUCIeHHIO Je no Jt: 


Je + SO3 + 2H:SO4 = 2J* + 2HSO, + SO2 + H20.4 

EcuM yuecTb, YTO 9JIEKTPOHHDI CHEKTP MOrOuleHuA pacTBOpOB Jz B owey 
Me aHaJIOrM¥eH CIeKTPpaM MOPJIOWeHHA BOJHIX pacTBOpoB J2 B NpucyTcTBH 
OpraHHyeCKHX BbICOKONOJIMMeEPOB, TO TpaKTOBKY OKPaCKH CHHUX pacTBOpPO 
J2 B owleyMe, MpeynosoxenHyio CaliMoHcoM, CJleqyeT paclipocTpaHuTb u H 
BOJHbIe pacTBopH owa. Takum oOpa30m, Hapsany c Mpesnosuoxenuem poi 
jeuOepra uw Kpamepa 0 TOM, 4TO HOCHTeIeM CHHel OKpacKu B pacTBopax sBAs 
1OTCA COCAMHEHHA BKJIOUCHHA, BOSHHKAeT BTOPaA TpaKTOBKa OKPaCKH 93TY 
PpaCTBOPOB: HOCHTeJIEM CHHEH OKPaCKH ABJIAeTCA KaTMOH Jt. 

Ilembio HacToseH paOoThl ABJAeTCA MpOBepKa MpaBMJIbHOCTH NocweqHel 
mipeqnomowKennaA. Ecuim mp pacrsopenun Je B OeyMe MpoucXomNT, Kak 97 
mpegnoumaraer CaliMonc, OKucuIeHHe 3eMeHTapHorO Hoa Wo J+ nu HocuTene 
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HeH OKPaCKH ABJIACTCA 9TOT KaTHOH, TO CJIECTBHEM 3TOTO JOJDKHO ObITb: 
-MEPBLIX, BbIweseHHe SOz MpH pacTBOpeHHH MeTaJIMYeCKOrO Hoa B OeyMe; 
-BTOPbIX, YMCHbINEHHE KOHICHTPailun cBoOo_HOro SOz B ovleymMe Mocule pac- 
OpeHHA B MOcJleqHeEM HaBeCKH Hoa; B-TpeTbuX, HCH3MEHHOCTH CleKTpa Morvo- 
CHA PacTBOpa Hoya B OVIeyMe NpH Bapbupyroulel KonWeHTpamun SOs, HO 
)M MHKCHPOBAHHOH KOHILeHTPalun Hoya. 

_ [levicTBuTebHO, eCJIH MOrsOWeHMe CBeTa C AIMHOH BosHEI A = 580—650 mu 
)OMCXOMUT Ha KaTHOHAaX J*, a KOHWeHTPalluaA MocMemHUX B pacTBOpe 3ayqana 


300 400 500 600 700 BOO mp 


Puc. 1. Kpuppie normomexua pacrpopos fioqa B 96% H2SOau B 

omeyme. Konuenrpanua tioga 0,0005 momb/autp. 1 — 96% 

H2SO4; omeym cogepxut: 2 — 7% cBc6og_Horo SO3, 38 — 18% cBo- 
6onHOoro SOs, 4— 26% cBo6ogHyoro SOs, & — 50% cBo6oxHOro 
| SO3; D, — onTwyeckasl WOTHOCTh pacTBopa 


CTOAHHOH, TO H ONTHYeECKAA MNOTHOCTh PacTBOPa JOJIKHA OCTATbCA MpakTH- 
CKH H€H3MeHHOH Tp BapbupOBaHHH KOHILeEHTpalun cBoOo_Horo SO,. M3me- 
PHHe KOHWeHTpaluu SOz B OJIeyMe MOXKeET NPHBeCTH JIMUIb K H3MCHCHHIO Beco- 
ro KONM¥eCTBa Ola, CMOCOOHOrO PacTBOPHTbCA B JaHHOM HaBecKe OJleyma. 
| OlpiTbl, MOCTaBJICHHbIe HAMM C Ie@JIbIO H3yYeCHHA MeXaHH3Ma PacTBOpeHHuA 
a B OJleyMe, comep»xxaulem cBo6omzHOro SOs or 5 40 50%, MoKa3aH, TO pac- 
| eee Je He CONpoBomaeTCH H3Me€HEHHEM KOHILeHTpaluH cBoOo_HOrO SOs. 
pu pacTBopenuu J2 B OeyMe He HaOMIOMaeTCA BbIeeHUA Tas00OpasHbIX Mpo- 
/KTOB, B TOM 4MCJIe H CepHUCTOTO ra3a. OTO WaeT BO3SMOXKHOCTh OTBEPrHyTb 
NeMONORKeHHe CaHMOuCca O TOM, YTO TIpowece pacTBopeHuaA J2 B OJIeyMe ABJIAeT- 
MpomkeccoM okucweHua Hora. MccneqoBaHne cCeKTPOB MOrOuleHHA PactTBo- 
0B J2 B OeyMe MPpOBOAMOCb HAMM Ha cHekTpodotometpe C@-11]. Ja mupuro- 
)BJICHHA PACTBOPOB OpaJica HON, NOJyYeHHI H3 MpOfaKHoro Npenapara lyTem 
ykpaTHoit BosroHKH. Ouleym, comepxxamtul 50% cBo6ogHoro SOs, roroBuuics 
ACTBOPCHHEM Tpw2xKIbI MeperHanHoro SOs B 96% HeSOs kBasuukaluu X. 4. 
WIeyM C MeHbINMM cogepxKaHvem SOs roToBuicd pagOaBJIeHHeM KOHILeH- 
)MPOBaHHOrO pacTBopa cepHO KucOTOH. KonteHTpalua Howa B pacTBope 
xXpausaacb mocrosHHol —0,0005 moab/auTp, KOHWeHTpallHA CBOOOAHOrO 
Ds u3meHsautacb oT 5 20 50%. 

KpuBple NOrOUueHHA STHX PaCTBOPOB, H3MePeHHbIe MPH TOMMHE COA 
acTBopa B | cM, UpHBogAaTca Ha puc. |. 

| Kak 970 BuqHO u3 puc. 1, Nomoca MormomjeHua Cc MaKCHMyMOM Tp 645 Mp 
DABJIACTCA B CIICKTPe PpacTBOPOB HOa B OIeyMe JIMIb Ip KOHWeHTpallun CBO- 
yyHoro SOs, mpeBprtaromjeh 7%. MnTeHcuBHOCTb STOM NosOchI MorJiOWleHuA 
DH HeH3MeCHHOM KOHIeHTpallMu loa B pacTBOpe pe3KO BO3pacTaeT C YBEJH- 
HHeM KOHMeHTpaluu SOs. Cka3aHHoe BbIllle aeT OCHOBAaHHe CeaTb CleLyto- 
uit BEIBOA: Mporecc pacTBopeHua Howa B OeyMe HE ABJIACTCA OKHMCJIMTCIbHO- 
\CCTAHOBUTEMbHLIM TIpOeccoM, B XOMe€ KOTOPoro MOrJM Obl OOPas0BbIBaTbcA 
bunt J+. IIpu pacrBopenuu ofa B OuleymMe HO WucileprupyeTca B Macce pac- 
BOPCHHA B Bue MOseKys J2. HocuTesiaMu CHHeH OKPaCKH STHX PaCTBOPOB AB- 
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JIMOTCA, BOMpeKH Mpesnonoxwenuio CaimMouca, He HOHbI J*, a MONEKYJIbI J) 
HaXOMALIMeCA B COCTOAHHH, OIM3KOM K TOMY, B K@KOM OHH HaXOJATCA B MPH 
CyTCTBHH OpraHH4eCKHX BbICOKOMOJIMMepOB B BOJHbIX PacTBOpaXx. 

Peskoe HapacTaHHe BA3KOCTH OJleyMa IPH yBeJIMYeHHH cosepxKaHHA SO} 
B HeM, Ipowecc pacTBopenuaA TBepforo SOs B KOHILCHTPHPOBaHHOH CepHOH KH 


cjloTe, HaNOMMHAIOWHH Mpollecc PpacTBOPeHHA 2eMATHHb! B BOE U COMPOBOR! 
qaromulica HaOyXaHHeM CepHOrO aHTHAPHLa, LalOT BOSMOXHOCTH MpeAMONOKUTE} 
yTO B OJIeyMe OOpa3yIOTCA BLICOKONOJIHMEPHBIe MOJIEKYJIbI MOJIMCEPHbIX KHCJIOT 
BecbMa BepOATHO, 4TO PaCTBOPeCHHbIH B OJIeyMe HOA OOpasyeT C STHMH MOJIeKy| 
JIAMU COCIMHEHUA BKJIOUCHHA, MOXOOHBIE COPMMHEHUAM, OOPAa3yIONIMMCA B CJy| 
yae OpraHHYeCKHX BbICOKOMOJIMMepOB. . 

Ilpu yBemuyeHuu KOHWeHTpayHH SOs B pacTBope yBeJIMYHBaeTCA HU KOHIEHI) 
palluA BbICOKONOMHMepOB, HapacTaeT HCO MOJIeKyJI J2, BOBJICUCHHBIX B Pé€l 
aKUHIO OOpasoBaHuA COeAHHeEHHH Tula BKsIOGeHHA. B cBaA3H C STUM pesk) 
yBeJIMUMBaeTCA ONTHYECKaH MJIOTHOCTb pacTBopa pu A = 645 mp, OHCBpemer?| 
HO yMeHbIlaeTCA OMTHYeCKasd MOTHOCTh mpu A =460—500 mp, uTO cOycs0BuIE 


HCHHA BKOUeHHA. CuleqyeT OTMETHTb, YTO Ta KE KapTHHAa HabsOMaeTCA 
B CI€KTPpax BOJHbIX paCTBOPOB Hosa Ip yBesMYeHHH KOHIeCHTpauuu opraHny 
YeCKHX BBICOKOMOJIMMepOB B HX. 

Ecau cuutaTb, moqo6uo Kpamepy (°), 4To B COeMHHEHHAX BKJIOYVEHHA, COPa 
3OBaHHbIX HOJOM C BbICOKOMOJIMMepaMH, 3JICEKTpOHHaA O6o0"Ka MOseKya J) 
CHJIbHO Pa3PbIXJIeHa HW CTAHYTA K MOJIeKyJI€ BbICOKONOJMMepa, TO MOXKHO OM 
aTb, UTO MOMeKyJbI HOL-BbICOKONOMMMepOB MOryT ObITb JOHOPaMH KaTHOHOB J 7 

[Ipopepky mpaBuJIbHOcTH STOO MpexNOOKeHuA MbI NpousBesu, HadsOfal 
H3MCHCHHA, MPOMCXOAALMe MPH SMeKTPOMMse pacTBOpoB Je B omeyme. OnbiT) 


MIPOH3BOAHJIHCb HAMM B CT€KJIAHHOM pHOope, coOpaHHOM TIO cxeme, NpHMeCHAG 


MOH JIA ONpeweseHua uucel MepeHoca meTogzom Iuttopda (*). MU3smepeny 


KOHIUeHTpalun Oa B AHOAHOM HM KaTOJHOM TIpocTpaHcTBax Mpon3sBoLuJOGl 
MyTeM ONMpeyeseHHA ONTHYeECKOH MIOTHOCTH MpoO, B3ATHIX H3 NpHOopa, Mp 
yiuHe BOmHEI A = 645 mu. 

Bo Bcex ONbITaX, IPOBeCHHbIX HaMH, IPH IeKTPOH3e PacTBOpOB J2 B OW 
yMe HaOJII0aslOcb yYMeHbIUeHHe KOHICHTpalun Woma B aHOLHOM MpOcTpaHCcTE 
W yBesIMYeHHe KONWeHTpaunH J2 y KaToqa. Ota Murpalua Hosa B KaTOAHOe Mp 
CTPaHCTBO MOXKET ObITh OODACHEHA TOMbKO MepemMenleHHeM KaTHOHa J+, OTULell 
JAIOWErOCA OT COeCTHHEHHH BKJIIOUCHHA. | 
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Botanwuecku MHCTHTyT HM. B. JI. Komaposa Iloctynnaio 
AxkajleMuw Hayk CCCP 31 VIII 1959 


Jlenwurpadcku rocyJlapcTBeHHblii yHuBepCcuTeT 
um. A. A. )Knanosa 
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THOCTHKAa, JleveHHe am MpcduiaktTuKa, 46, JI., 1958, crp. 146. ®C. K. Symon 
Pr eanaear 1957, 387, 2186; 1959, 963. °C. Tneccton, Bsefenne ps SN1eKTPOXHMHK| 
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Woraagpn Akagemuu nayx CCCP 
1960. Tom 130, N 4 


XHMH fl 


Axagemuk A. B. TOMUHEB, JI. C. MOJIAK, H. A. WEPHSK, B. E. PJIYUIHEB, 
WM. B. BEPEWIMHCKHA u Mi. A. PJIASYHOB 


- 


O PAX MAUMOHHO-TEPMHYECKOM KPEKWHIE YPJIEBOXOPOAOB 


B HacTosiee BpeMA BOSMOXKHOCTh MPOMbILVJICHHOrO IIpuMeHeHuA palMallHoH- 
oro KpeKHHra OllpesesAxeTCA B MepBylO Ovepesb CueyIouluMu (cbakTOpamn: 
) BO3MO%KHOCTHIO Pas\MallHOHHO HHHMUMMPOBaTb LelmHYy!0 peakKUMIO C MpHemJemoli 
JIMHOW Welw; 0) BOSMOXKHOCTbIO MOJIYYHTS C OObUIMM BbIXOJOM H B XOPOIO 
a3 eAIOMLEHCA CMeCH MIpesCTaBJIAIOWLHe OCOObIN MHTepec NpOMyKTH! (B YaCTHO- 
TH, HEMPeNeJIbHbIe yrJIeEBOROPOsb!). 

Pemienne 9TOH 3aayH BO3MOXKHO NyTeM pa3spaOOTKH paqvallNOHHO-Tepmuye- 
*KOrO KpeKHHTa (p. T. K.), pH KOTOPOM M3JIydeHHe CO3aeT WeEHTPbIl, HHHILMH- 
yroulHe peaklHlo, a TeMIllepaTypa CHHMaeT aKTUHBaILHOHHbIe Oapbepbl, Mpenat- 
TBYIOWHeE PasBHTHIO Wen. 

|B wauimx paGotax (1,”) uw B paOoTax Apyrux aBTopos (%) noKa3aHO, YTO cyM- 
MaPHbIM BbIXOJ MpOAyKTOB paHowu3a yrsleBOROpOAOB IpH KOMHATHOM TemIMepa- 
hype NopagkKa 10 momekya Ha 100 9B, 4YTO ABJAeTCA OHM H3 IIpH3HaKOB OTCYT- 

TBMA B STHX YCOBHAX WeMHOH peakituu. PeakilMA ueT B OCHOBHOM B CTOpOHYy 
PlerHIPpUpOBaHHA (MO pa3JIMYHbIM Me€XaHH3MaM) MCXOJHOHM MOVJIe€KyJIbI, TaK 4TO 
B Ta3OBbIX MpOMyKTaX palMou3a reltaHa OKasblBaeTcaA OKONO 80% Bogoposa. 
IXOTA CaM BOLOPOA, KaK M3BECTHO, ABACTCA BeCbMa IlCHHbIM MPpOLYKTOM WIA 

a3 JIHUHbIX XMMHMYECKHX WeseH, TEM He MeHee IPH BbIXOJaxX eFO, He MpeBblllato- 
ax 5 Mosieky Ha 100 9B, He MpHxXOAHTCA TOBOPUTb O WesecooOpasHOcTH ero 
SR eaeab MOJIyYeHHA TAKUM crocobom. Cpegu ocTasbHEIX 20% raz0BbIx 

pOAyKTOB paMouM3a CcOdepKaTcA Kak MpeeJbHbIe «KOCKOJIOYHbIe» yrseBoyo- 
Obl, TaK WH HelpeJebHble; IpH STOM, eCJIH HaKOIJeHHe BOJOpONa JHHeEHHO 
BeCbMa 3HaYHTeJIbHOM UHTepBaJle MHTerpaJibHbIX 03, TO WIA MpOLyKTOB 
a3pbiBa cBa3eH C—C HemHHeHHOCTbh HauMHaeTCA IpH CpaBHHTeJIbHO HeOOsb- 
UX JO3aX H CKa3bIBaeTCA JIA HeMpeeuIbHbIX Ta30B CHJIbHee, YeM JIA Mpe- 

CJIbHBIX, BCJIE(CTBHe YerO MPOWeHT HeMpemeIbHbIX B Ta3ze ObICTpO Mamaer. 

KommuecTBO %XKHIKUX HelpeebHbIX COeqHHeEHHH MIpHMepHO BBOe MeHbILe 
oOuleroO KOJIM¥eCTBa OOpaszOBaBllerocaA BOMOpOa (B JMHeEHHOM OOacTH). Oru 
HeMPeeJIbHbIe COCMMHCHUA ABJIAIOTCA B OCHOBHOM, TpaHC- HU G-ouepunHamMu, OO- 
pasylOUlMMHCA pu eruqpupoBakHn MCXOMHOH MOveKyvIbI. JLMeHOBbIX coesMHe- 
Hui Ha ~2 MOpAAKa MeHbIe, YEM XKHAKHX MOHOOJEHHOB. 

TA BbINCHeEHHA BOSMOXKHOCTH OCYIULECTBJICHHA WenmHOH peakIHu payallHoH- 
HOrO KpeKuHra Obl0 HEOOXOAHMO MepeHTH K OOJIee BBICOKMM TeMIepaTypaMm H, 
CeOBaTeEMbHO, MPOBOLUTb ONBITE! B MapoBok dase. B HaliMx oMmbirax (*,”) 0 
OO/1yYeHHIO %KUAKOrO A-relirana y-H31yyenHHem Co" MomjHocTh WOsbl cocraBusAsa 
4-10 98/cex-ma. IIpu o6myyeHuu Mapos alKaHoB, BCJIeCTBHe CYIecTBeHHOrO 
OTJIMUHA IIOTHOCTeH, MaKCHMaJIbHO JIOCTH%KUMaA MOULHOCTb JOSbI CHMKaeTCH 
Ha 2—3 TopsyKa MO cpaBHeHMio c *KHUKOcTbIO. [LA cyllecTBeHHOrO coKpalie- 
HUA JVJIMTeJIbHOCTH ONbITOB 10 pauOM3y MapoB aJIKaHOB pH SHaYHTeJIbHbIX 
MOULHOCTAX JO3bI HCMOIb30BaJICA MOTOK 9 3eKTpOHOB 900 K9B, CO3aBaeMblit 
YCKOPHTeseM, COCTOAILMM H3 BePTHKaJbHOM CeKIMOHMPOBaHHOH TpyOKH Mps- 
MOrO yCKOpeHHA M KaCKaHOrO BeHTHJIbHO-KOHeCHCaTOPHOrO YMHOXUTeA Ha- 
mpsaxenusa (4). 
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O6pasiibl alKaHOB OOJIy4asHCb B WapHKaX H3 MOMMOMCHOBOTO CTeKa C TOs} 
IHHOH CTeHOK ~1 MM, O6bemom ~15 Mu. OObIUHOe KOJIMYCCTBO HKUAKOTO Ler} 
TaHa Mp o6uyyeHun Obi0 0,25 MJ; MpH WcNapeHHH JlaBJeHHe B amily Jax party | 
Hasocb 2,5 T/273 arm. BeptukKaJIbHbld MyyOK 9JIEKTPOHOB Naya Ha BEpry) 
HIOIO CTeHKY IWapwKa, MoMmelleHHOro B Teub. JIMA MpeqOTBpallleHUA MOKAJE) 


manekyn {108 36 
1500 


fo) 


00 


R 

B shire 
x 

® 


°o 

Za EG OO Cre 200 500 400 °C 
Puc. 1. Kuneruka HakonjleHua mpolyK- Puc. 2. SaBuMcHMocTH pajHalwoHHO- 
TOB pafHouH3a A-rentaHa mpu 200°. / — XHMHUeCKOTO BbIXOa  YyIeBOLOposoB 
BOkOpon; 2 — %*HAKHeE osepHHE; 3 — (ppakunH Cy—Cs (/) M MetaHa (2) or 
MeTaH TEMIepaTypbl MPOBeMeHHA Pp. T. K., d— 


3aBHCHMOCTb [IPOMeHTa HeMpPeeIbHBIX 
yruIeBOLOpOAOB BO *pakUHH Cz — Cs oT 
TeMMepaTypbl MpoOBeAeHHA Pp. T. K 


aBeHHA alleTHJIeHa, BCJIENCTBHE erO palHall\HOHHO-XHMH4eCKOu nosMepH3a-, 
uuu (°). AllerHeHOBad AOSHMeTpHA Jala pH KOMHATHOH TemMMepatype BewmH-, 
4YHHY MOUWLHOCTH 03bI B | cmM*® OObeMa peakWHOHHOrO cocyya 2,7-10! 9B/ceK. 
JI HCXOMHOFO UKCJa MOJeKy JI alleTHieHa 1,4-101° B | cm?. YunTpiBan pasnmune 
9JIEKTPOHHBIX MJIOTHOCTeM H-reliTaHa H alleTHJIeHa, UHCMO MOJeKyJ A-renTana 
B HalllMX 9KCMePHMeHTAaX, PasJIHUHA B CHJIe TOKA Ip MIpOBeeHHHM alleTH.EHOBOM 
O3HMeTpHH WM MpH OOulydeHHH A-rellTaHa, MOJYYHM MOLLHOCTb O3br 
2-10'® 9B/cek B pacueTe Ha | MJ »KHAKOrO A-rerltana. 

Bpi0 WoKa3aHo, YTO OOpasoBaHHe BOLOpOAa, MeTaHa WM HEMpeebHbIX COe- 
AMHEHHH OTKJIOHACTCA OT JHHEHHOCTH JIMLIb Tp OoubUIMX WHTerpasbHblxX JO- 
3ax (puc. 1). [poBegenue xonoctoro onbita ipu 350° 6e3 BosyelicTBud v3Jtyue- 
HHA WOKasaiO, YTO 3a CYeT YHCTO TepMM¥eCKOH peakluH OOpasyeTca mMeHee 
‘/; Mponyktow pakuun C,—C;. B cayyae p. T. K. comepxaHne HEelpesebubIx 
B 9TOH PpakWwH BOspacraer NO 56% Mo cpaBHeHuio c 30% B cuyuae UNCTO Tep- 
MHYeCKOH peakIluH. 

IIpH conocraBJieHHu aHHbIX p. T. K., MPOBOAMMOrO TIpH AelicTBUH y-H8ay4e- 
HHA Co yw 900 KB, He ObIO OGHapy2KeHO 3aMETHHIX pasINUHi. 

Ha puc. 2 Noka3aHbl 3aBHCMMOCTH pafHal[HOHHO-XHMMYeCKOFO BbIXOa Me- 
TaHa H yrieBoqopoxoB @pakuuu C,—C, or TemMepaTypbl MpoBeseHuA Pp. T. K. 
Kak BHHO 3 pHuc. 2, CpaBHHTeMbHO MejeHHbIM pocT BbIXoLa Ppakinu C,—C, 
pH Temlepatype ~300° cmeHseTca upesBbiualigO KpyTbIM moybemom. Anamo- 
rMuHa TeMIepaTypHaxy 3aBHCHMOCTb BbIXOa MeTaHa. Bmecte c Tem, pactTeT lpo- 
CHT HEMPee/IbHBIX YIreBOLOpOAOB BO dpakiuwH C,—C;, jocrurat 62% 
mpuH 400°. 
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P. T. K. A-relltaHa HeT pH TeMMepatypax 3HAaYHTeIbHO Ooulee HH3KHX, 4eM 
CTO TepMHYeCKH KpeKuHr relTana, HLyULMl C 3aMeTHOH CKOpOCTbIO Ip TeM- 
paTypax ~500°. Bpixoy 2xu_KuXx HeMpeeJIbHbIX COEIMHEHHH, OllpeseAembIit 

OpOMHBIM YHCJIaM X%KULKOCTH MOCJe OTGOpa rasOBLIx Ppaklluli, yBemuuuBaeTcA 
2 MovieKkyJI Ha 100 9B pH KOMHaTHOM TemMepatype Ao 340 npu 450° (puc. 3). 
Ka3aHHble (PakTbl, HapsALy C MOCTOAHCTBOM CKOPOCTH P. 7. K., MO3BOJIAIOT Hpesl- 
DJlaraTb, YTO Mpollecc p. T. K. HeT C yYaCTHEM IiPAMBIX HepasBeTBJICHHbIX Ie- 
M, B COOTBETCTBUH C OOLIENPHHATBIMH MpescTaBJIeHHAMM O MeXaHu3Me TepMH- 
CKOrO KPeKHHTa. 

Ha pwc. 4 npencraBieHa 3aBMCuMOCTb sJOrapudMa BbIXOLa MpoOkyKTOB OT 
paTHOH BeJIMYMHbI aOcouOTHOM TemMepatypbi. Ilo usmomy morapudmuyeckon 
MBOH OTUYeTJIHBO BHIHO, uTO, HayMHad Cc TemMepatyp ~ 230°, o6pa3oBaHue 
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XHMHUeCKOFO BbIXOa %KHAKHX ovle- paHauMOHHO-XHMUMUECKOTO BbIXO- 
(PHHOB OT TeMMepaTypbht mpoBeleHua ma Metaya (/), pBogopoga (2) u 
(Do May Ws yruleBoqopozoB tpakyHH C2 — Cs 
(3) oT o6paTHOH TemmepaTtypsl 


iD As BS 


TaHa H Ipyrux YIrleBOAOpOAHbIX ra30B HeT , B OCHOBHOM, IO J.pyromMy Mexa- 
M3MYy, 4eM IIpH Oovlee HH3KHX TeMIlepatypax. IIpn sToM, ecsIM MpH HH3KUX TeM- 
eparypaxX TeMMlepaTypHax 3aBHCMMOCTb BbIXOZa MeTaHa (HM aHaJOrHyHO *pak- 

u C,— C;) coorBercTByeT 3HeprHu aKkTHBalluu <1 KKaJI/MOb, TO Ip BbICOKHX 
1 eee 9HeEpruA aKTUBalluH paBHa ~ 18 KKaJI/MONb, 4YTO yOBJeTBOpU- 
JIDHO COrlacyeTCA C H3BeCTHbIMH BeJIMYHHAMH 9HeEPrHn aKTHBAMH MpoLowKe- 
Mal elIH IIpH TepMHYeCKOM KpekuHre (°). [locmeqHaAd BesIM4UHHA H WOURKHAa, OUe- 
WHO, OMpeqeATb BeJIMUHHY SPPeKTHBHOH SHEPrHH AKTHBAILMHM /P. T. K., 
CKOJIbKy MHUMWLMHpOBaHHe peaKWHH MpOWCXOAHT B OCHOBHOM paj{MallHoH- 
> W cCaMOH 9HEPToeMKOH cTyMeHbIO OcTaeTCA peakWHA MposoupKeHHnA 
mH. 

M3 43/l0%KeHHOrO BbIle clekyeT, YTO pH TemMepatype 400° cyMMapHbIit panu- 
MOHHO-XHMMYECKHH BbIXO HH3KOMOVJICKYJIAPHbIX YIJIeEBOLOPOAHbIX IIpOLyKTOB 
craBuset ~2000 movieky Ha 100 9B, T. e. BOspacraeT B ~ 10? pas mo cpaBHe- 
10 C paMal\WOHHO-XHMHYeECKUM BHIXOOM 3THX Ke MpOAyKTOB pauosusa MMa- 
B reliraHa pu TemMepatype 20°. 

SHayHTeIbHbIM MHTepec lipescTaBsAeT MpoBeyenne p. T. K. IpH TemMepary- 
X TepMHYeCKOrO KpeKuHra, WCCJIelyeMOe HaMH B HaCTOsMIee BpeMaA. 

Tlogqo6Hoe BOspacTaHHe BbIXOJOB OTMeYaJIOCb NpH HUCCeOBaHHH BJMAHUA 
W3JIVYCHHA MH W3JIyYYeHHA peakTOpa Ha TepMHYeCKH KpeKHHT A-PreKcaekaHa 
Heranpix dpakunl (7). Takue BeJIMYHHbI BbIXOJOB TIpH OHOBPeMeHHOM BO3- 
CTaHHH MpOWeHTHOTO CORepKaHHA HEMNPEeMCJIbHbIX MpOMyKTOB MpecTaBJAlOT 
MOcpeCTBEHHbIM MpakTHYeCKHH HHTepec. 

Takum 06pa30M, coyeTaHHeM pajHallMOHHOrO BOseHCTBUA MH TeMMepaTypbl 
*KHO MOJIYYHTb Kak WpaKTH4eCKH MIpHeMJIeMble BbIXOMbI, Tak WH MpecTaBJIA10- 
1M MpakTHuecKHH MHTepec COCTaB MpOLyKTOB pafHMouHsa. 

IIposenenuble HaMH Ipe{BapHTeMbHble OBITS! MO p. T. K. HaTeHOBbIxX yruie- 
OPOLOB HM Herel TakoKe WasiM BeCbMa IepCMeKTHBHDIe Pesy JIbTAT!, aHaJOrHy- 
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HbIe H3JIOXKEHHBIM BbIlle. B HacTOAee BPeMA HAMM paspaOoTaHa H ompoObyerc 
yCTaHoBKa JIA MpoBeqeHHA p. T. K. MapOB XHAKHX YrJIeBOOPOAOB WH HH3KOM( 
JICKY JAPHBIX YFJIEBOLOPOAHbIX ra30B B MpOTOKe. 
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PHSHTECKAA XHMH A 


B. Mi. BEPMHI, axayemuxk M. M. TYBHHHH, E. TF. KYKOBCKAA 
u B. B. CEPHUHCK HH 


| AJCOPLUMA MAPOB A30TA HA MOJU®HILMPOBAHHOM 
| AKTHBHOM YIJIE 


Bpelenue B COpOMMOHHOe MpOcTpaHCTBO acopOeHTa MOJIeKyJI TeX WIM HHBIX 
€CTB, IpOUHO CBASAHHBIX C EO MOBEPXHOCTHIO, MOXKET B UIMPOKUX Mpesesax 
MCHATb ero COPOWMOHHBIe cBolicrBa. Takoe «MOJMUMUUMpOBaHHe» alcop6euTa 
STHPaeTCH WJIM NyTeM XHMMYECKOFO H38Me€HEHHA ero MOBepXHOCTH (HalpuMep, 
2€HHCM XHMHYCCKM CBAZAHHBIX palukaJOB), WIM %Ke MyTem *Pusnyeckou as- 
DOWN “MOLMMUKATOPOB», T. €. BELLECTB, OO/ayaloulMX pu TemMepatype oMmbl- 
HHYTOMKHO MaJIbIM JaBJIeHHeM Napa Ha alcopOeuTom. Hue mbI Oyzem ro- 
DHTb TOJIbKO O ABJICHHAX, CBASAHHbIX C «PusHyecKHM» MOAMpHLMpOBaHNeM. 
101K0,aA M3MeHeEHHe OCHOBHbIX XapaKTepHCTHK aJCOPOWMOHHOFO paBHOBecus 
KOrO-J1HO0 BelecTBa (HallpuMep, a30Ta) c acOpOeHTOM, Comep2xKalilLuM TocTe- 
HHO BO3pacTalollee KOJIMYECTBO MOJMPUKaTOpa, MOXKHO YCTaHOBHTb H3MeHe- 
@ MapaMeTpoB ypaBHeHHH H30TepM aCOpOWNH, MpOcsequTb 3a NOCTeMeHHbIM 
MEHCHHEM KPHBbIX paciipeyqesweHua OObeMa Mop MO pa3MepaM, BbIACHHTb Xa- 
KTep H3MeHeHHA LudpepeHUMaJIbHbIX TeNJOT acopOWuMu HW COCTaBHTb Mper- 
ABJICHHeE O HeKOTOPbIX CBOHCTBaX BellleCTBa B acCOpOMpOBaHHOM COCTOAHHH. 
elyeT OTMETHTb, YTO COPOWHA MapOB KakOro-JIM6OO BeLLeCTBa Ha TAKOM MOJH- 
WHpOBaHHOM acopOeHTe MpesctaBsiaer co6OH cBoecOpasHbI YaCTHbIM cryual 
DOU CMeCH ABYX BelLeCTB, IpH KOTOPOM aBJIeHHe Mapa OAHOrO U3 alcop6u- 
€MbIX BeILeCTB Hall acOpOeHTOM Bcerja NpaKkTHYeCKH paBHO HyVJIl0. 

Bnepsple u3yueHHe acopOuuu apoB a30Ta lipH —195° Ha aKTHBHOM yrule, 
IHUPULUpOBaHHOM alcOpOupoBaHHON BOON, ObIIO IpOBeeHO aMepuKaHCKUMH 
ropamu (1). BprBoybl sTOl paOoTbl KaxkyTCA HaM MaJlO yOeQUTeJIbHbIMH, Tak 
K (OpMalbHOe ONpeseyieHHe YeIbHOH MOBepXHOCTH aAaKTHBHbIX yruieH m0 
JT B aHHOM CJlyyae efBa JIM MOKET GLITb TeopeTHYeCKH ONpaBAaHo (7). Tlouru 
HOBPeMeHHO c paOorToli (1) Oblula ClelaHa NOMbITKa UCCJeAOBaHUA alcopOunu 
pOB BOMbI Ha aKTHBHOM yrule, MOZM@uUMpOBaHHOM juOyTusdtTaatom (*), 
HakO 2Ta paOoTa MO3BOJINa CleJlaTb JIMWb KaYeCTBeHHbIe BbIBOsbI. Tlo3sqHee 
ippep u Puc (*) n3yyusH acopOunuto psa ra30B MpH HUSKUHX TeMMepatypax 

WeOMTaX, MOLMPHIUMpPOBaHHbIX BOOM, aMMHaKOM HJIM MeTHJI@MHHOM, Hi 
Ka3aJid, YTO TAKHM NyTeM MOKHO IJlaBHO H3MeCHATb MapaMeTpbl «MOVIeKy JIA p- 
X CHT», IIPHMeHAeMBIX JIA pas leJleHHA MHEPTHBIX ra30B. OTMeTHM Take pa- 
ry Cuuraitona % Xevcu (°), B KOTOPOH usy4aslacb alcopOluA aproua Ha afcop- 
HTaX, MOJHPHUHPOBaHHbIX KCeHOHOM. 

B HacTosuel cTaTbe COOOMaIOTCA pe3yJIbTATbI H3YYeHHA alcopOlnu Mapos 
ora pH —195° Ha aKTMBHOM yTvie, MOJMPHUNPOBaHHOM pa3/IHYHbIMM KOJIHYe- 
BaMH BOJbI, METHJOBOrO ClupTa HIM OeH30/a. B OTMH4HE OT CMOCOOa OUeHb 
JWICHHOFO (HHOPLa AIAULerOcA Wedble CyTKH) OXaKeHHA alcopOeuTa, MepBo- 
YaJIbHO HaXOJMBUleroca B paBHOBeCHH C MapaMu MOuuKaTOpa Mpu Oowee 
COKOH TemMepatype, MbI paspaOoTaH MeTOA ObICTpOro OXJaxKeHHA ascop- 
HTa B aTMOCtepe reJMA WIA PUKCAWMH HJM CBOeEOOpa3sHOH «3aKaJIKM» COCTOA- 
| aJ\COpOWHOHHOrO paBHOBeCHA, MpeLBapHTebHO ocTurHyToro pu 20°. 
If IIpOBECHHA ONBITOB MbI NPHMeHHJIM ONMCaHHbI panee (°) MpHOop Aa H3sMe- 
HHA aCOpOlHH HapoOB asOTa BeCOBbIM METOJOM, BHECA B Hero HeOOJIbLUIHe H3- 
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MeHeHua. C lebiO yCKOpeHHA OXJax%KeHuA OplJla CoKpaulena TO ~3 MM TOJIILL}) 
Ha ra3OBOro CJIOA MexKLy alcopOeHTOM H OXJlaxKMaeMOH CTCHKOM HHKHEM YaCly 
TpyOKH BecoB. BHytTpeHHuH JuameTp 9TOH TpyOKu Obl yMeHbiueH WO 10 My 
a rpaHyJibl yrviA (OOWLHM BECOM OKOJIO 100 mr) ObIvIH MOMeLIeHbI B BepTHKaJIbhy 
HOJ[BELICHHYIO Ha BeCaX WHJIMHAPHYeCKYIO CNMpaJb LHaMeTPOM 3 MM, CileJaHHy)) 
43 HUXpoOMOBOl NpoBosoKH AuaMeTpom 0,1 MM. Jna nonyyenua yrvia C 3analy 
HbIM KOJINYECTBOM alcopOupoBaHHoro MOAuuKaTOpa afcopOeHT NpesBapuTesy: 
HO 93BakyHpoBavica pu 450° nu 3aTeM BbIeprkuBaJICA B aTMOCiepe NapoB mMoqu@ 
KaTopa pn 20° 20 ycTaHOBeHHA aCOpOlMOHHOrO paBHOBecuA, Mocwe ely 
B COCy/ C BeCaMH BBOJMICA reiu Mp LaBslenHu ~10 Mm pt. cT. Beslen 3a STH 
HWKHHH Koel, TPYOKH, OKpyrkaloulelt alcop6eHxT, ObICTpO NorpyxaJIcA B COCY,) 
Jlptoapa c 2KuAKuM as0TOM. BeslexcTBHe OOMbLIOH TeENJIONPOBOLHOCTH TesHA | 
MaJioH ckopocTu Au@py3nv NapoB MOL 
(buKaTopa 4epes ra3, B Mpollecce OX sary) 
JeHuA JO TeMMepaTypbl 2KUAKOFO a301f 
Boooule He HaOwORaocb ecopouu!} 
MolMpuKaTopa. Uepes mouaca nocd 
Havadla OXJaKLCHHA OCHOBHAA YaCTb Pe 
JIMA BOSBpPalllaslaCcb C TOMOULbIO PTYTHC) 
ro Hacoca Tenviepa B GasJIoH, Hu cocyih 
C BeCaMH OTKayHBaJIcCA JO aBueHH! 
~1-107® mM pt. cr. ! 
JH OMbITOB ObIJI B3AT JadoparTorhi 
HbIM OOpa3zell rpaby JupOBaHHoro 06e33¢) 
Pie. a JICHHOrO aKTHBHOPO yrJin, AKTHBUPOBAE! 

Horo JBYOKHCbIO yrviepola mpu Y95C: 

qo o6rapa 50%. To usoTepme agcop6inu MapoB a30Ta OblIO HalieHO, 4YTO Ts) 
3TOrO yrsin OGbeM MuKponop paBeH 0,480 cm3/r, a OGbeEM MepexOHbIx 110 | 
0,190 cm*/r. Bee usMepeHua ObIVIN NpOBeeHbI C OHO HM TOM Ke HABeCKOH 9STOr 
yruin, MOCeAOBaTeJIbHO MOAMMHUAPOBaHHOrO pa3JIHYHbIMH KOJIMYECTBaMH BO 
MeTHJIOBOrO cnupta HIM OeH3Oua. IlomyueHHbie 9KCMepHMeHTaJIbHble JaHHble Obi 
JIM IpOaHaJIH3HpOBaHbl C TOUKH 3peHHA MpescTaBJieHuH pa3BHBaeMOl B Halle! 
JaOopaTOpuu NOTeHWMaJIbHOK TeopuH ancop6uun (’,*). [Ip sToM 6piio0 HalieHc 
4TO H3MepeHHble B Kax%KJOH W3 TpexX CepHi OMbITOB H30TepMbI alcopOunu apo 
a30Ta B WIMPOKOM HHTepBaJie OTHOCHTEJIbHbIX JaBJIeHHH A XOpOLWIO ONMCHIBAIOT 


CA ypaBHeHHeM JIA alcopOeHTOB NepBoro cTpyKTypHOrO TuNa (‘): 


( 


m= BT2 
Vv, on B lee 


rye"W, — Mpefenbubili o6bem cop6UMOHHOrTO MpocrpaHcTsa, v — MovspHbti 
oObeM (JIA %KULKOrO a30Ta, paBHblt 34,7 cm?/mMoub) acop6upyemoro BeLILECTBa) 
B — kouctakta, 3aBucsillad OT pasMepoB MHKpoMop, onpenensomux sex: 
MOBBILMCHHA aCOPOMMOHHbIX MOTeHWMaJIOB, H OT IIpHposbl MOBepXHocTH aslcop; 
OenTa, H B — kooultuenT adpunnocTn XapakTepucTHyecKol KpHBoMi. } 

B kauecrse HJIJOCTpalldH 9KCNePHMeHTAJIbHBIX aHHbIX Ha puc. | MpHBeLeHB 
H30TePpMbI acopOluH MapoB a30Ta Ha yrve, MOLMULMPOBaHHOM MeTHJIOBBIN 
CIHPTOM, MOCTPOeHHbI€ B KOOPAMHATAaX, COOTBETCTBYIOWIMX sMHeHHOL copMe 
ypapHenns (1). Uncna, nocrapmeHHble OKOJIO H30TepM, yKa3bIBaloT BeJIHUHH 
ancopOuunH CHsOH Bp mmow/r. Ananornunpie cemetictBa sMHeliHEix M30Tepn 
acopOunu a30Ta MOyYeHbI HAMH IA yrsa, MOAMuUMpOBaHHOrO BORON, u WAS 
yrs, MOQMpuUMpoBaHHOrO Oensoviom. M3 BeM4YMH OTPesKOB Ha OCH OpAMHa’ 
M HaKJIOHOB JIMHEMHBIX H3OTEPM ObIJIM BLIYHCeCHbI MapamerTppl W, u B aaa ce 
MeHCTB H30TEPM AfCOPOWMH, COOTBETCTBYIONINX KaxKJOMYy MOJMMUK aTOpy 
W MOJYYeHHbIC SHAYCHUA STHX MapameTpos Obi MpencraBeHbl Kak dyHKILMI 
BEJIMYHHEI acopOuuH Mo_HduKaTOpa Ay. 

Ha puc. 2 moKa3aHa 3aBMCMMOCTb MperembHOrO O6beMa MukKponop W, o 
a, [WIA Bob (kpuBas /), MeTHmOBOro ciupta (KpuBas 2) 1 Gen3ona (kpuBasa 38) 
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O BCeX Tpex culyyanx W, MMHeHHO yObIBaeT C YBeEMYeHHEM Gy UH TOMbKO Tocse 
‘AMOMHeHHA OObema W, Ha 70 — 80% HaOmogaiorcsa OTKOHEHHA OT HHEHHOL 
ABHCHMOCTH. YruoBoH Kos puHeHT JMHeHHOH YacTH KaxKOli 43 KPHBBIX 
Mc. 2, OU€CBHHO, PaBeH MOJAPHOMy OObeMy MogMpuKaTOpa, a OOpaTHaa BeWIH- 
4Ha — a(:pPeKTHBHOH IVJIOTHOCTH BeLLeCTBa B acOpO“pOBaHHOM cOCTOAHUM. 
Lb Oy EM HASbIBaTb STY MJOTHOCT 3PeKTHBHOM C WeJbIO MOMVEPKHYTb ee OT- 
Mune OT HOPMAJIbHO MIOTHOCTH OObeMHOH *asbl. B WaHHOM culyyae peub ner 
| IJIOTHOCTH TBEPAOrO BeUlecTBa, HAXOJALLEFOCA B HCKJIIOYMTEJIbHO BLICOKOTHC- 
HePpCHOM COCTOAHHH (B MHKponopax pa3- 

Hepamu nopanKa 10 A), # MosTomy Het Ta6auna 1 

y 

| 


HOBaHHH OXKULATL, UTO 9Ta BEJINUNHHA 


i yet papya HOPMaJIbHOL NJIOTHOCTH . een sted a 
beMHol TBepzol tpaspi. B Ta6. | mpn- omg eS ‘ 2 
PUCHbI 3HAYeCHHA S*PPeKTHBHOH MJIOTHO- 

| u d,TBEPbIX BOJbI, METHJIOBOFO CiHup- HO ee ea 

M1 MW OeH301a B MHKpOMopax aKTHBHOrO CH,OH 055 095 
ruin 1pu—195°. B roi xe Tamme mpu- Cr Oe uaa te 


| 
bens JIA TUX BEWLECTB 3HAYCHHA HOP- 
aJIbHOH MOTHOCTH d, OObeEMHON TBeEpZOK cba3pr mpuH —195°, usmepeHHple Hamu 
S€TOJLOM THAPOCTATHYECKO"O B3BEIUMBaHHA BXKUAKOM asoTe. M3 cpaBHeHusA 9TUX 
{ACEI CUeLyeT, UTO [JIA BCeX TPeX BellecTB MIOTHOCTb d, Ha 30 — 40% menblile 
PpMabHOH MoTHOcTH. MbI CKJIOHHbI JYMaTb, YTO HaHJeHHbI€ AHOMAJIbHO HH3- 


4€ 3HAYCHHA NJIOTHOCTeH TBepAbIX acOpOWMOHHbIX as B MMKPOMopax yras 


cmVe 


3 8-108 


Ze 


Me eee ee a ae ee 


Nn 
5). oil geal oqo G20 030 040 050 
| Puc.' 2 Puc. 3 
| 
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apaKTePUH3YIOT PeaJIbHbIe cBOlicTBa 9TUX (pas. [loHMxKeHHBIe 3HAYeEHHA TJIOTHO- 
[H MOryT ObITb OOyCAOBMeHbI KPaliHe BbICOKOM CTeMeHbIO JMCMepCHOCTH TBep- 
oO MOLuuKaTOpA, CJIeCTBHeM YerO ABJIA€CTCA OYCHb 3HAYHTEJIbHOe yBeJH- 
SHHE JOM MOJI€KyJI, HAXOMAMLMXCA Ha MOBEPXHOCTAX CYOMMKPOKPHCTAaJJIOB 
MM KAKUX-TO KBa3HKPHCTasMMYeCcKUX OOpa3s0BaHHi B MuKpONopax. He ucku10- 
HO TAK2KE, YTO B TAKHX BbICOKOJUCMEPCHBIX TBEPAbIX (asax, OOpasoBaBLIUXcA 
MUKpoONopax YyIrJid, HOPMasIbHaA KPHCTaMueCKaA pellleTKa MCKaxkKena al- 
POMMOHHBIM MosemM camoro aycopOexTa. 

Ha puc. 3 quia Boge (KpuBas /), MeTHOBOro cnupTa (KpuBas 2) u OeH30Na 
puBas 3) noKa3aHa 3aBuCHMOCTb NapaMeTpa B OT BeMYMHbI 3alOJHeEHHOTO 
yUUKAaTOPOM OGbeMa G2V2 B CM*/r HIM OT OObEMHOM CTeMeHH 3allOJIHeEHHA 
= a2v2o/W,. TIpu nocrpoexuu sToro rpaduka 3HayeHuA MOJApHOrO OObeMa 
yMUKATOpPA V2 Ob BLIYHCJeHbI Mo MoTHOCTAM d,. JA BC€X TpeX BellecTB 
ipameTp B cnepsBa pacTeT O¥€Hb MeJVJICHHO UH NpaKTHyeCKH JIMHCMHO HU HAayMHaeT 
ICTPO YBeJIMYHBATbCA TOKO pH SombuIMx sHayenuAX 0. CrenyeT OTMeTHTB, 
O ysemyenuve B u muHeitnoe yMeHbuleHve W, C POCTOM 2 ObIIO HaeHO elle 
Hee B Halllel ma6opaTopuu pH aHamH3e pe3sybTAaTOB usMepeHUaA agcopounn 
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cmeceli BOJbI H XJIOPHCTOrO 2THVIa Ha AKTHBHOM yruie (°,°). YBenuuenue B MOKH( 
paccMaTpHBaTb Kak CyleyqcTBHe MO KpalHel Mepe Tpex (akTOPOB: H3MeHEHHS} 
(byHKWUMM pacipezerweHuA Nop No pa3smMepaM, OOycOBJeHHOrO MOCTeNeHHbIM BbI 
KJIOYCHHEM HanOovlee MeIKUX MOP MpH ancopOuHH pacTyWAXxX KOsMYeCTB MOLUOE | 
KaTOpa, H3MCHEHHA Pa3MepOB JOCTYMHBIX VIA az0Ta Mop MpH acopOunA MoLMdE | 
KaTopa Ha HX CTCHKAX H, HAKOHEL, H3MCHCHHA MPHPOsbl NOBEPXHOCTH acopOeH } 
Ta, BbI3BaHHOrO aycopOunel MOHuKaTOpa. 

ABIOpbl CYNTAIOT CBOMM IIPHATHDIM Josmrom nobwarogaputTp B. H. Ilevenose) 
3a TOMOIMb B KOHCTpyHpoBaHHu aliMapatyppl. 


Vuctutyt dusuueckoH XHMHH Tloctynuno 
Axkafemuu HaykK CCCP 2eXT 1959 
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7M. M. Ty6uunun, E. . 3apepuua u J.B. Pagywmkesuu, KOX, 2i\ 
1351 (1947). 8 K. M. Huxoaaes, M: M. Ly6uuun, W3s. AH CCCP, OXH, 1168) 
(1958). *® 5B. M1. Bepuur, B. B.Cepnuucku it, Uss. AH CCCP, OXH, Nowa 
1186 (1959). 495. Tl. Bepuur, Jiucceprauua, M., 1957. 1 
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oxsagn Akayemun nayr CCCP 
1960. Tom 130, Ni 4 


PHSHYIECKAA XHMHA 
X. 3. BPAMHHHA 


BOCCTAHOBJIEHHVE HHAMA HA PTYTHOM KANEJIbBHOM 
QIEKTPOAE B NPACYTCTBYUM HEKOTOPbIX HEOPrAHHYUECKHX 
MW OPrFAHHYECKHX KATHOHOB * 


(ITpedcmasaeno axademuxom A. H. Ppymkunoim 80 1X 1959) 


_ Msyyenne Mexany3Ma BoccTaHOBJIeHHA MHA Ha PTYTHOM KalleJIbHOM 3J1eKT- 
Vere MpecTaBJAeT HHTepec B CBA3H C TEM, YTO COPAaTHMOCTb Mpollecca 3aBHCHuT 
iT Mpupogyl tboua. M3pectuo, yTo ug cybbaTHbIX uw MepXOpaTHbIX pacTBOPOB 
(HHH BOCCTaHaBJIMBaeICA C OOJIbIIMM MepeHallpsxKeHHeEM, B TO BPeMA KaK B 
ypucytctBun Cl-, Br~ u zp. mpomecc mporekaeT OO6paTuHMo npu GOovee NONOKu- 
€JIbHOM NOTeHIHasle JJIeEKTPONa. OHAKO B OOJIaCTH NOTeHUMaJOB, re LOuDKeH 
a ordrden Wu@bPy3HOHHbIM TOK, Ha MOJApPH3alMOHHOH KpHBOH BO3HMKaeT 
'e3KO BbIPAKeHHbIN MuHUMYM (1,2). 
B jaHHOk paOoTe u3y4aslocb BINAHHe pAa HEOpraHNyecKHX HM OPpraHuyecKuXx 
<aTHOHOB Ha KMHETHKY BOCCTAHOBJICHHA HOHOB MHAMA Ha PTYTHOM KalleJIbHOM 
jekTpone. [louapHsal\MOHHble KpHBble HHINA, NOJYYeHHbIe B PasHbIX yCJIOBHAX, 
300paxkeHbl Ha puc. 1—3. Paccmorpum cueqyioulue curyuan: 
lBoccTaHOBAeHHe HHAHA H3 PaCTBOPOB ¢c HO 
TOAHHOH KOHWeEHTPpannHeH HOHOB XO0PpaB Upueyr 
TBUM pasaAUUYHBX KaTHOHOB. I[lepBbit mombem ToKa Ha BCex 
1 AU KPMBbIX, HavHHalOulWHcA MpuH MoTenuuase —O,55 B, o6yc- 
OBsIeH BOCCTaHOBJIeHHeM nHAuA. IIpu Moreniuaie 271ekTpoza —0,65—0,75 B 
3aBHCUMOCTH OT cocTaBa (oHa HaOwOaeTCA CMa TOKa, KOTOPbIH BbIparxKeH 
M CHJIbHee, YEM BbILMe BaJICHTHOCTb KaTHOHA, BXOAAMLErO B CocTaB (poua (pue. |, 
, 2, 6 u puce. 2, 1, 2). WHTepecuo OTMeTHTb, YTOMyOuHa MHHHMYMa B OOacTH 
JOTEHLMaOB —O,67—1,35 B yBesIM4uNBaeTCA MO Mepe YBeJIMY€HHA KOHILCHTpa- 
iu MOHOB La*®+ Mpw cOxpaHeHHH MOCTOAHHOM KOHIeCHTpallHH HOHOB XvJlopa 
| pacrsope (pue. 1, 4,3, /). Hanporus, ckopocTb peakl\ni BOspactaeT B UHTEp- 
jae noTeHiuasos 0,65—1,28B B pany Nat<Rb*<Cs*. Jlanbuetiuimi nozbem 
OKa B JOCTaTOUHO KOHILCHTPpHpOBaHHbIX pacTBopax @oua (0,9 N) o6ycnoBuex 
OCCTAHOBJICHHEM HOHOB BOLOpOMa WIM CMELUAHHbIM 3JIEKTPOAHbIM MpOLEeccom. 
Ha nomsporpamMax, nosyyenubix B 0,5 N pacrpopax (puc, 2) xsopuyoB 
DH 3,0), moy’bem TOKa Nocjle MHHUMyMa HaOJOLaeTCA HECKOJIbKO paHbille, YeM 
| 6oulee KOHILCHTpHpOBaHHbIX PacTBOpaXx C TEM Ke KaTHOHOM, MIPHyeM Ha NowsApH- 
lallHOHHOH KpuBOH, NomwyyeHHO Mpu BoccTaHOBJeHHM uHAMA Ha 0,5 N NaCl, 
iMeeTCA YeTKuli NeperuO pH NoTenunae — 1,4 B (puc. 2, 2). B cnyyae RbCl 
LaCl, (puc. 2, 3, /) Take HaOmlogaeTca neperno pu Moteninasax 1,48 u 
|5 B COOTBeTCTBeHHO, OJHaKO MeHee pe3Kui. M3 cpaBHenua KpuBbix 4 u 3S, 
lonyuenublx B O,5 N NaCl npu pH 3,0 u B 0,5 N LaCl,; (pH 3,0) 6e3 ungua, 
KpuBbiMu 2, 3 u / BUHO, YTO MOjbeM TOKa NOC/I€ MAHHMYMa OOyCJIOBJIeH BOC- 
aHOBJICEHHeM MHIMA, HO BMeCTO NOWalKH Andhdy3svOHHOrO TOKa Ha MOJIApo- 
DaMMe uMeeTCA GOoulee HH MeHee pe3KO BbIPaxKeHHbIM MeperuO, 4TO cBA3aHO 
| HaUMHAIOULUMCA B STO OONACTH MOTeHWMaJIOB BOCCTAHOBJIEHHEM MOHOB BOJLO- 


ona. 


* B 9KcnepHMeHTabHOH yacTH paOoTbl NpHHMMada yuacTHe JI. C. Ilepxuua. 


Kpome toro, v3 puc. 2, 7, 8 BHAHO, ITO NOBEpXHOCTHOE HaTa2KeCHHE pryTy) 
Ip NOTeHUMaaxX OTPHILaTebHOH BETBH S/IEKTPOKanHJI1Ap HOM KPHBOM B pact 
TBope RbCl HeckoulbKO HuxKe, 4EM B pacTBOpe NaCl, 4To corjacyeTcsA Cc u3Me} 
peHHAMH LudbepeHWva/IbHOl EMKOCTH ABOHHOFO S/eKTpMyeCKOrO COA Ha prya 


3 
B COOTBETCTBYIOULHX pacTBopax (”°). 


4 i Ue) 12 15 6 0 
ieiglip nia 
Puc. 1. Tlonapw3auMonuble KpuBble, nomy- Puc. 2. Tlomapw3amMoHHble KpHBEle, mony | 
YeHHbIe MpH BoccTraHoBseHHH 0,001 M InCls yeHHbIe mpH BoccTaHoBieHHH 0,001 M InCl/ 
H3 pactBopos: / —0,9 N LaCls; 2 — 0,9 u3 pacrsopos: 1 —0,5N LaCls; 2—0,t! 
N SrCle, 3 — 0,2 N LaCls + 0,7NKCI; NNaCl; 3—0,5 N RbCl; 4,5—0,5 M 
4 —0,05N LaCls +0,85N KCl; & —0,9 NaCl; u LaCls cootnerctseHHO 6e3 HHqMA! 
NANG CORD) Si G— Lack G@== O68; SIO RACER, = saextpoxantaap 
pH 3,0) uble KpuBple ptyta B 0,5 N NaCl u RbCl 


pH 3,0 
posHoro Mpolecca B HHTepBaJie NoTentuasoB 0,65—1,23 B BbIpaxKeHo cyadee, 
Kpusaa 6 pacnosoxwKena Bbille KpHBoH 5, MomyyeHHOH MpH BOCCTAaHOBJIeHHI 
HHJMA W3 pacTBopa XJiopucToro KaJina. 

3. BoccTaHOBJMeHHe HHAZUA BUPUCYTCTBHHN TeTpa 
aIKHIaMMOHHeBHX conmedk. Ha puc. 3 mpescraBsenbi ae 
rpaMMbl BOCCTaHOBJICHHA HHUA Ha Poue 0,9 N KCl c yo6aBKamu Terpaconei} 
His cpaByenua KpuBbIxX /—d c NomApw3alMOHHOH KpHBoH 4 BUAHO, 4TO xJOpH 
CTbIH TeTpaOyTHJIaMMOHHH B KOHWeHTpanun 5-10~° M gameruo yMenbllaeT npe 
AebHEIM TOK uHNA. IIpu yBemuueHuu ero KOHWeHTpauun fo 1,5-:107* M sor 
Ha NOYTH MOIHOCTbIO NogaBiaeTca. XJIOPHCThIN TeTpaMeTHJIaMMOHHH JelicTBye\ 
3HAYHTeIbHO CJla6ee. 

ViseecTHOo, 4TO B XJIOPHAHBIX pacTBOpaX MHA OOpasyerT KomMueKcpI (1,?) 
Ha ocnoBaHHi JaHHbIX O 3HaveHHM MOTeHMaOB MOYBOVJIHEI HHAMA B 3aBHCH 
MOCTH OT aKTMBHOCTH HOHOB XJiOpa B pacTBope: 


Gage 0,08 0,23 0,33 0,53 0,69 1,14 1,74 
—125 0,560 0,574 0,580 0,590 0,595 0,610 0,622 
NOJIb3y ACb MeTogoM Jlecbopya u lOma (4), MbI paccuuTaJIM CocTaB HHAHeBbIX KOMI 
TIJIEKCOB. 
HeoOxogumad [WIA pacueTOB BeHYNHAa MOTeHLMata NOyBOMHbI OOpaTumort 
BOCCTAHOBJICHHA HHMA B OTCYTCTBHe XJIOp-HOHOB HalieHa NyTem 9KcTpanosA 
WHH K 3Ha4ueHHIO Cc, = 0, NonyyeHHoH Kon u Bupapensn (1) sapucumocti 
NOTeHUM aa NOYBOJHbI HHA OT KOHUCHTPallHH HOHOB XJlOpa IIpH NOcTOAHHOL 
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jHHOM CuJie pacrBopa. Corviacuo Jleopazy u lOmy, F-yxkuna B 3aBucuMocTA 
| AKTHBHOCTH Cl~-noHoB JI NocdeqHero cyuecTBYyIOULerO B aHHbIX yC/OBHAX 
MIWI€EKCa HMeeT BU MpAMOH, NapaJebHOH OCH aOcllucc, COOTBeTCTBYIONLaA 
#BHCHMOCTb JIA MpemuectrBytolulero KOMIJIeKca MpeycTaBdeT co6ok mpsamy1o 
TIOJIOXKHTEJIbHbIM HakJIOHOM. Bo 

eX OCTAJIbHbIX CJly¥aiX 3aBucn- 2 hi 
OCTb KpuBOJIMHeliHa. M3 puc. 4 go 
PKHO 3ak ONT, wTO BN, 1—3,0 N 
icTBOpax KCl cymectByioT § Kom- 
geKcbI: InCl?+, InCl;, InCl?. 

| BoccraHoBsleHue HHIMA Ha PTYT- 
i Kall€JIbHOM 9JIEKTpOle- 43 XVJIO- 
}AHBIX PacTBOPOB HauMHaeTca TIpu 
HTeHUMalax, OH3KUX K NOTeHIMAa- 
Hy JeBoro 3apsqa pTyTH. B stTux yc- 
/BUAX BOSMOXAKHa OPHEHTAallHA MN AHe- 
ro KOMILJI€KCa OTPHUaTeJIbHbIM KOH- 
| 


0 ed 
M K NOBepXHOCTH 9JIeKTpola c OOpa- 03 = 05 10 158 
: BaHHe€M CBOerO pOla «aHHOHHbIX > damning (Gane) 


Bi, @PpyMKuHbIM (ey; oOyleruaet Hbi€ MPH BOCCTAHOBJICHHH UHAMA H3 pacTBO- 
ipeylayy 9leKTpoHa c NoBepxHocrH eB 10°% M InCls-F 0,9 N KCl nRaNCl 
eKTpOfa  BOCCTaHaBJIMBalomlelica Riss M (CHs)e NC PAIS PaS ee tes 

f Aye INCile Bes Holl M (CaHs)a 

Tule. OfHaKO Taka OpHeHTaluaA NCI, 3—1,5-10-4 M (CaHy)4NCl, 4 — 6c 
43MOXKHA TOJIbKO B JOBOJIbHO Y3KOH 06aB0K 
\lacTH MOTeHUMaJOB, JlexKalllux 
NM3H MOTeHWHaa MOJYBOJIHbI HHIMA, Tak KaK pW yBesMYeHHH KaTORHOH 
JAPH3 alu C POCTOM OTPHaTeMbHOrO 3apAa NOBepXHOCTH PTYTH alcopOuun 
aHHOHOB CTaHOBHTCA HeEBO3MOXKHOH. Tlo-Bugumomy, 
IIpH Mepexoge OT Oowlee NOOHKUTEbHBIX K Oovlee 
OTPHaTeJIbHbIM MOTeHWMallaM 3JIEKTpOa OpHeHTa- 
IMA KOMIIJICKCHOH 4YaCTHIbI B JBOHHOM QJIeEKTpHye- 
CKOM CJIO€ H3MeHAeTCA, CO3ZalOTCA HeOJlaronpusArT- 
HbI€ YCJIOBHA JWIA MpOTeKaHuA SJICKTPOLHOH pe- 
akUH. 

EctecTBeHHO OKHaTb, YTO BCe aKkTOpHl, 
cnoco6cTBylollve OpHeHTalluH WHAMeBOrO KOM- 
TvIeKCa B JBOMHOM 93JICKTPHYe€CKOM CJI0e aHHOH- 
HbIM KOHILOM K- MOBepXHOCTH 9/IeKTpOZa OyAyT 
6aronpuHATHO BJIHATb Ha MpoTeKaHHe 9JIeKTPO- 
HOro IIpouecca. 

B page padot A. H. ®pymkuna c corp. MoKa- 
3aHO, UTO BBEJeHHE B PaCTBOP HEKOTOPbIX KaTHOHOB 
YBeJIMYMBaeT aCOPpOWHIO aHHOHOB Jake B TOH OO- 
JlacTH MOTeHWMaJIOB, Pe B APYruX cyyaAX HX ajl- 
cop6unu He HaOstogaetcs (*). Orciogqa MOxKHO ObII0 
6bl O2KUMaTb, YTO BBeZeHHe B PacTBop HoHOB Rbt, 
J. 4. 3apucumocts @ynxunii CS*, Sr?*, La®**, RaN* mpupenet kK HeKoTopomy 
IX) cor aKTMBHOCTA MoHOB CHATHIO KHHETHYECKHX 3aTpyTHeHH, HaOwloLal0- 
xulopa IHXCA MpH BOCCTaHOBJeCHHH HHIMA U3 PacTBOPOB 
KCl u NaCl. 
| Onnako cmenyer yyecTb, UTO TaK KaK HHJMEBbIA KOMIVIEKC B IeJIOM ABJIAeTCA 
iTpasbHbIM WIM KATHOHHBIM, TO B 34BHCHMOCTH OT MpHposbl NOCTOPOHHUX Ka- 
OHOB OHH OyyT BAMATb JBOAKO: 

1) cnoco6cTBoBaTb BTATMBaHWIO MHJMeBOrO KOMIJIeKCa aHHOHHBIM KOHILOM 
MBOHHOH S/leKTpHYeCKHM CO M 2) BbITeCHATb B LWeJOM MOMOKUTCMbHO 3aps- 
PHHYIO YACTHULY M3 MpH2IeKTPOMHOrO NpOCTpaHCTBa H YMCHbIlaTb CKOPOCTb 
aKUMM B pesyJibTaTe CMeLeHHA );-MOTeHLM ada B MOJIOXKUTEMbHY!O CTOPOHY (7 
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TH. op 4TO, KaK YKa3bIBaJIOCb Puc. 3. IlomapH3auMoHHble Kpupble, nosyueH- 


Dror shekT, OYEBUAHO, JOJMKeH YCHJIMBATbCA Np yBeJIMYeHHH 3apAa KaTHOH 

Hs 9kKCnepHMeHTaJIbHbIX JAHHIX BHAHO, YTO B CJly¥ae ONHOBAJICHTHDIX KaTH| 
HOB JI€CHCTBUTeJIbHO HaOwlOjaeTCH 3aMe€THOe YBeJIMYeHHE CKOPOCTH peaKIl 
B pany Nat<Kt<Rb* <Cst. 

Cumkenne 1ucysHoHHoro TOKa HHLMA B IIpucyTCTBAM OpraHHecKUX KaTH) 
HOB MOXET ObITbh OOYCJIOBJIEHO 3aMEQVJICHHbIM MpOHHKHOBEHHEM BOCCTAHaBVJIMBal| 
ULMXCH YaCTHIL K MOBEPXHOCTH 2eKTpOLa. B KMHETHYECKON OOACTH XJOPHCTE) 
TeTPaMeTHJaMMOHHH He CHW KAaeT MPeLebHbIM TOK HHIMA. 

B mpucyicTBHH MHOrOBaJICHTHBIX KaTHOHOB MpeBaslupyeT BTOpoK sdden| 
KOTOpbIli yCHJIMBaeTCA, MO-BHXJHMOMY, YMeHbINeHHeM akTHBHOCTH Cl~ HoH) 
lp 3ameHe K* Ha Sr?* u La®*. B pactBopax ¢ OCTaTOUHON AKTHBHOCTHIO 9VIeK} 
pomvTa HaOsmofaeTcH He3HAYHTebHOe yCKOpeHHe Mpolecca B MpHcyTCTB)) 
La**, HO ropa3q0 Gouee cna6oe, 4YeM B NpHcyTcTBHH Cs*. 

Ypeuuyenne CKOpOCTH KaTOHOrO Mpollecca MpH CHbHOH KaTOAHOK non 
3alluu (puc. 2), Kora BOCCTaHaBJIMBalOlWlaACA YaCTHIa MOMKeT ObITb opneHt} 
POBaHa TOJbKO MOJIOXKHTEbHBIM KOHILOM K MOBEPXHOCTH 3JIeKTPOa, oO yCu1G) 
JICHO, TO-BHMMOMY, HeMOcpesCTBEHHbIM MepeXOOM 9/IeKTPOHa C NOBepXHOC’) 
3uIEKTpOfa K HOHY HHUA. Ecsim 9TO JeEHCTBUTEJIbHO Tak, TO NOCTOPOHHHe Karu 
Hbl JOJDKHbI OKA3bIBaTb Ha STOT Mpolecc Takoe *Ke BJMAHHe, KaK Ha Mpore| 
paspaa HOHOB Bogopora (°). JlelicTBuTesIbHO, KaK BHHO u3 prc. 2, Mepenalp| 
*KeHHe HHAMA yBeruunBaetca B pany Nat<Rb*<La?**. . 

TaKuM O6pa30M, Me€XaHH3M BOCCTaHOBJICHHA HOHOB HHA W3 XJIOPHHE} 
PaCTBOPOB OKa3bIBaeTCA, MO-BHAMMOMY, Pa3HbIM IIpH pasHbIX NOTeHIWMasax, 4 
CBA3aHO C H3MCHEHHeEM YCJIOBHH aJCOpOUMH BOCCTaHaBJIMBalOWWMXCA YaCcTH 
B oO/1acTH NOTeCHUMAJIOB, OJIM3KUX K MOTeHUMaJly NOJYBOJIHbI, WpOTeKaHHe Je} 
TPpOHHOrO Mpouecca oOvleruaeTcH OOpas0BaHHeM «aHHOHHbIX MOCTHKOB», TI 
Oolee OTPHWaTeJbHbIX MOTeHIMaslaxX HaOwIOMaeTCA HeMOcpeACTBeHHbIN Nepexé) 
SJIEKTPOHOB C MOBeEPXHOCTH JJIEKTPOa K HOHY HHIMA. j 

B 3aksloueHHe BbIpaxkalO HCKPeHHIOIO GOJlarojapHocTb akan. A. H. @py)j 
Kuuy, H. B. Hukosaepol-Penoposuy u B. A. Ky3HeloBy 3a WeHHbIe 3aMey! 
HHA Mp OOcyxXeHHH pesyJbTAaTOB, i 


— 


YpasbeKHH TocyapCTEeHHbIM yHHBepCHTeT Toctynuno | 
um. A. M. Toppxoro 24 1X 19599) 
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Joxaayn Anagemun nayrx CCCP 
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PHSHYECKAA XHMHA 


P. X. BYPLITEHH, Jl. A. JIAPHH u Lf. ©. BOPOHHHA 


XEMOCOPBUMA KHCJIOPOJA HA TEPMAHHH. 
(ITpedcmaeaeno axacemuxom A. H. ®pymkunom 7 X 1959) 


HsgpecTHO, YTO cocTOAHHe MOBePXHOCTH OKasbIBaeT OONbUIOCe BUINAHHE Ha 
JeKTpousnyeckne CBOHCTBa NoMyMpoBoxHUKoB. Tlostomy usyyeHHe Mpotec- 
COB ajcopOuuH Ha repMaHHH H HCCVIeqOBaHve CBONCTB aCOpOMpOBaHHbIX CJl0eB 
pelcTaBJIAeT 3HAYMTEJIbHbIH uHTepec. J1A BbINCHeHHA MeXaHH3Ma xXemocop6- 
WM KuCNOpOfa Ha repMaHHH HaMH Oblla HCC/IeqOBaHa KuHeTHKa alcopouun 
ycopona. 

Tak Kak NOBepXHOCTb repMaHuA BCer a NOKpbITa CsIOEM OKUCH, TO WIA uccse- 
MOBaHHA afcOpOlMW Pras0B BaxKHO pa3spaOOTaTb MeTO, OYMCTKH MOBepXHOCTH 
jWepmManna. B page pador (*), chenaHHbIX B NocnelHee BpeMA, 9TOMY BOMpocy 
yyeAIOCb OONbWOe BHUMaHHe. J.A OUnCTKH NOBepXHOCTH repMaHuA WMapHc- 
ope H CoTp. (?) HCNOb30BaJIH MeTOA HOHHOH GoMOapAMpOBKH B aproue c Mocyie- 
YIOULHM OOe3raxKHBaHHeM B yJIbTpaBakyyMe MIpH BbIcOKOH TemMepatype. Ilnn- 
p u Papucsope (*), aTakxKe I anguiep (*) yKa3blBalOT Ha TpyQHOCTH, CBA3aHHbIe 
(¢ OUNCTKOH NOBepXHOCTH repMaHHA HOHHOM SomGapAupoBKon. Jloy u Tapperrt (°) 
KeUHTAIOT, YTO NOBEPXHOCTb repMaHuA, OOpaboTaHHaA HOHHOM GomOapANpoOBKOH, 
{He CBOOO1Ha OT XeMOCcOpOupoBaHHoro Kucyopoga. Mmetorca TakxKe ykKa3aHHA, 
MTO Nocjie HOHHOH OomMOapfupoBKH TlOBepXHOCTb TrepMaHHA HMeeT OOVbIIOe 
KONMYeCTBO jedeKTOB (°). 
| Bo3mMoxxHOCTb NOJyYeHHA YHCTOM NOBeEPpXHOCTH TrepMaHUA MyTeM HaliblJieHnA 
JIGHOK TaK?Ke BbI3ZbIBAeT COMHEHHE, TaK Kak TIpH uCMapeHuu repMaHHA MO*KeT 
MPOUCXOANTh 3aXxBaT MJICHKOH Pasa, BbIAeNAIOMLerOCA H3 repMaHHA pH Harpese. 
| Uncryio MopepxHocTh repMaHuA JA alcopOlHOHHbIX H3MepeHHH MOKHO 
MOJYYHTb MYyTeM pasqpOOJleHHA MOHOKPUCTAVJIJIOB BY JbTpaBakyyme (‘). OfHakO 
JJ OUHCTKU MOBEPXHOCTH OT OKHCHBIX MVJICHOK XKeJaTeJIbHO ObIIO MPHMeHUTb Ta- 

Ol Me€TOJ, KOTOPbIH MOXKHO UCIOJIb3OBaTb Kak JIA aCOPOWHOHHbIX H3MepeHHh, 

ak H JJIA UCCIEMOBaHUA YJIeEKTPOPUsHYeCKUX CBOHCTB. 

OuncTKa NOBepXHOCTH TrepMaHHA OT OKHCHbIX MJICHOK B Hallie paOoTe Mpo- 
BOJMJIaCb MyTeM MHOFOKpaTHOFO BOCCTaHOBJeCHHA TepMaHHA B BOLOpore. [locse 
BOCCTAHOB/JICHHA repMaHua B TeyeHHe 1—2 yac. npu 400—450° mponsBoyzusocb 

JIMTeJIbHOe OOe3raxKuBaHue B BakyyMe 107‘ MM IIpH TOH Ke TemNepatype. Boc- 
CTaHOBJIeHHe HW OGe3raxKuBaHue repMaHUA NoBTopsIMch 5—6 pas. na nomnon 
OUMCTKH MOBepXHOCTH MOcJIe BOCCTAHOBJICHHA MpOH3BOAMOCb OOesraxkuBaHHe 
B BakyyMe 107° mm npu 400—450°. Tlouny10 AecopOwHto BO_OpOsa, alcopOupoBaH- 
HOrO Ha repMaHuu pu 278°, na6stoganu TumyHu uu Byyap (8). Mo pannbim sTux 
aBTOPOB, CKOpocTb ecopOunH ObicTpO pacrer c TemMepatypol. V3 pe- 
3YJIbTaTOB HalllMX OMNbITOB Tak2Ke CylelyeT, YTO NyTeM OOesraxkUBaHHNA NpH 400° 
JIEFKO OYHCTHTb NOBEPXHOCTb repMaHHA OT alcopOupoOBaHHOrO BOLOposa. 

Uccneqopanve alcopOuuu KHCOposqa HaMH MpoOusBOANNOCb Ha MOPOLlKe 
TepMaHHA, MOyYeHHOM pasqpoOeHHeM MOHOKpucTaoB. TloBepxHocTb No- 
pouika repMaHus, olpelenennad 10 Metoxy BOT, Obita paBua 620 cm?/r. Aq- 
COp6MHOHHbIe OMBITHI MpoHsBo_uAuch c 60,4 r repMaHua. Hanuune Oombulon 
NOBepXHOCTH MosBomMUNO Gosee NeTAMbHO UCC/eMOBATb MCXaHU3M OOpasoBaHuA 
OKUCHOH NueHku. MccneqopaHve acopOWuu KuCcOposa Ha repMaHHH IIPOK3BO- 
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J\MIOCh’MeTOAOM, MCHO/Ib3OBaHHbIM HAMM paHee IIpH usyyeHHu alcopOWHH KUcsO-4) 
poya ua *Kevlese (*). SroT Mero Obl/I MpHMeHeH TakxKe Patiqunem u TpennHe-} 
stom (1°) qWit uccueqoBaHHA acopOunH KuCylOposa Ha BOJIb(pp ame. } 

B Hauux onbirax Mopowliok repMaHHA Mocsle BOCCTaHOBJICHHA H o6esraxkuBa-fi 
HUA OXslaxKaJICA NO KOMHATHOH TeMMepaTyPpbl, 3aTeM NpOH3BOHaCb ancopOuust 
KUCOPOa HEOO/IbLUIMMH TIOPHMAMH H MCCHeLOBasaCb CKOPOCTh MOrJIOULeHHA Kank” f 
noi nopunu. Hayanbuoe AaBseHHe KaxK OH NMOpIMH COCTaBJANO MpHuMepHOs 
0,07 mm. Pesyapratsl, MoulyueHHble TIpH HccweqoBaHHH afcopOlluu KUcJOponall 


Wid 0 
ly | 
WIZ J 3 
= 
; j0 
ae SE ES TD 40 —L_1_1_1*4 
20 40 60 80 1020 1060 140 mun. FGA FG SGU AG TAS. 
saa A-10% [monfcm?] ——— 


, a 

Puc. 1. Kanetdka afcopOuuu: oTfembHbIX, MOPp- Puc, 2. 3asucumoctn Ig 1/t, rye t 
udii KHcMOpoga Ha repMaHHH (HOMepa KPHBbIX gBpema MONOBHHHOTO MoriouleHHA 
coorBeTcraylor , MOpAKOBbIM HoMepaMé BIY-  orgenbHDIx nMopuMli KHCMOposa, OT 
\kaembix mopua KucMopoga)? KOJIM4eCTBA aCOpOHpoOBaHHbIxX MOJIe- 

KyJI K4copoga Ha | cM? MOBepXHOCTH 


Ha repMaHui, IIpuBeleHbl Ha puc. |. M3 9tuxX aHHbIX BHAHO, YTO Ha TepMaHHH | 
MMeIOTCA Be CTaAHH NOrOULeEHHA KHCOpoa: OblcTpad HW MeqWeHHaA. CKoOpocTh | 
aJCOpOWuH B ObICTpOH cTaqMH MpaKTHYeCKH He 3aBHCHT OT CTeMeHH MOKpbITHA | 
MoBepXHOcTH. KouuyecTBo ObIcTpO akcopOupOBaHHOro KuCOpOla COOTBETCTBYeT 
O6pa30BaHHIO MOHOATOMHOrO CJIOA B pacueTe, YTO OAMH aTOM repMaHHA, CHAR | 
IMM Ha MOBepXHOCTH, alcopO6upyer OfMH aTOM KuCcJIOpogza. Uncao aTomMoB 
Ha | cM* MoBepxXHOCTH NOpoulKa repMaHus, B COOTBeETCTBHH C JaHHbIMu I puna, 
Kacusaac H Po6unsona ("), ObI0 MpHHATO paBHbim 7,7 -1014. . 

Ha puc. 2 npuBegena 3apucumoctb Ig I/t, re T BpeMA MOMOBMHHOTO Mors. 
€HHA KaxKOM MOPUHH, OT KOJIMYeCTBa MormouleHHOro KucOpona. V3 puc. 2; 
BHHO, YTO KOJIMYECTBO MEJICHHO MOrMOULeHHOrO KUCOpOa paBHO KOJIMYeCTBY 
ObICTpO NorjomeHHOrO. M3 HauliMxX OMBITOB cule_yeT, YTO B OTJIMYHe OT aHHbIX / 
[puva, Kacbanac u Po6ux3ona (*), 3aBucumoctb Nlg ¢t (rae N — kosnuectBo 
aCOpOMpOBaHHbIX MOJIeKyJ1, f — BpeMA OT HavaJa OMbITa) CpaBelMBa TObKO 
AJA MeQJIeHHOM CTaqHH agcopOunu. OOulee KouIMYeCTBO KHCOpoma, XemMocop- 
OupoBaHHoro Ha MOpOliKe repMaHHA, OYMULEHHOM BOCCTaHOBJIeHHeM B BOLOpOe, 
TaK 2Ke Kak H Ha NOpOwlkKe repMaHHA, MOJyYeHHOM pa3qpo6/leHHeM MOHOKpuCTaJI- 
JOB B yJIbTpaBakyyMe(‘), paBHO JBYM MOHOATOMHBIM CJIOAM. Takoe coBnayeHHe 
ABJIACTCA JIMLIHHM JOKa3aTeJIbCTBOM, YTO MyTeM BOCCTaHOBJIEHHA B BOsOpore 
C MOCJeLyIOUlMM OOesraxKHBaHHe€M MOXKHO NOJYYHTb YHCTYIO NOBePXHOCTb rep- 
MaHHsl. 

Bompoc 0 TOM, MOXHO JIM OYHCTHTb NOBEPXHOCTh TepMaHHA OT OKHCHBIX 
MWIeHOK MyTeM MporpeBa B BakyyMe OblIJI NOLBeprHyT SKCMepHMeHTaJIbHOH Mpo- 
Bepke. J[a 9TOH WeM MOpowWoK repMaHHA, Ha KOTOPOM 3akOHyeHa ObIcTpaa H 
MeJJICHHaA aCOpOlMA MpH KOMHaTHOH TeMMepatype, Mporpesanca mpu 400° 
B BakyyMe B TeyeHHe 2 yac. IIpu mporpepe He HaGmOqaOcb AecopOunu KUCJIO- 
poga. Ilocne oxnaxkqeHua Mopouika repMaHua, Mporperoro B BakyyMe, CHOBa 
OblJla MpoOBepeHa €rO akCcopOWHOHHaA CHOCOGHOCTh NO OTHOMMeHUIO K KUCMOpoLy 
pH KOMHaTHOM Temlepatype. Oxa3aslocb, 4TO Nocse nporpeBa Ha NopouiKe 
repMaHHA CHOBa IPOMCXOAMT MeJIeHHaA aycopouna. 

Tak Kak JecopOlu KucAOpoya NpH O6e3raxKUBaHHH He MpoucxogHT, a TakrKe 
MpakTHyecKH He HaOJOqaeTCA yaJieHuA KHCOpona Cc NoBepXHOCTH B BUe 
GeO (4), MOXKHO IIpeNoOXKUT, YTO pH MporpeBe repMaHuA, Ha KOTOPOM Xe- 
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COpOMpOBaH KHCMOPON, MPOUCXOAUT H3MeHEHHe XapakTepa CBAs MocMe_HerO 
TMOBepXHOCTbIO repMaHHaA. ay 

Beicrpyio craqulo axcopOuHH KHCOpOa MOXKHO HCHOMb30BaTb WIA ONpere- 
‘HHA MOBepXHOCTH TrepMaHuHsA. IlosyyeHHad 2THM MeTOROM NoBepxHOcTb | Pr 
polka repMaHus, paBHad 630 cM?, HaXOAMTCA B XOPOLIeM COracHH C JaHHbIMH 
ONpeeieHHiO MOBepXHOocTH 0 Merogy BOT. B oramune or xemocop6muuu 
CMOpO4a pH KOMHATHOH TeMIepatype, JIA KOTOPOH Mp oOlpexeseHHoM 3a- 
JHCHHM HaOulOfaeTcA MoHOe lpekpallkenue Mpouecca akcopOluu, np 400° 
HaOlOfaeTcA OOpasoBaHHe 3aUlHTHOM OKHCHOM MeHKH Ha NMoBepXHOCTH rep- 
HHA, a MpOMCXOAUT OKUCJIeHHe FepMaHHA KHCJIOPOJOM Ha 3HaYHTeJIbHY!O Puly- 
Hy. 

Ecam MpeqnomoxKutTb, yTO ObICTpad cTaqMa XemMOcopOuUMA cooTBeTCTByeT 
‘aAKILHH 


2Ge + O, — 2GeO, (1) 


MeqIeHHad CTaqHA, NO-BHAHMOMY, CBA3aHa C OOpa3s0BaHHeM Ha NOBepXHOCTH 
pMaH4a clon GeO, No peakunu 


9GeO 420, 2 2Ge0,. (2) 


“MOUIb3yY TaKOrO Mpe{MoOxKeHUA TOBOPAT KaK IIpHBOAUMbIe TaHHble aycopo- 
OHHbIX H3MepeHHH, Tak H HEKOTOPble JaHHble MO B/IMAHHMIO acopOupoBaHHOro 

aroun Ha 9JIeKTpoPu3snyeckHe CBOHCTBa repMaHHaA. 

Bpipaxkaem OarogqapHoctb aka. A. H. OpymKuny 3a uHTepec K 9TOK paboTe. 

VWuctutyt 91eKTpoxuMun’ al locrynusio 
Akafemuu Hayk CCCP 28 IX 1959 
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Jloraagn Akagemun nayrk CCCP 
1960. Tom 130, N 4 


HW. M. BOCKOBOMHHKOB u A. A. ATHH 


M3MEPEHHE TEMMEPATYPbI AETOHAILMOHHOLO ®POHTA 
B3PbIBUATbIX BEINJECTB 


(ITpedcmaeaexo axademuxom B. H. Koxdpamvesoim 31 VIII 1959) 


Pacuer MapamMeTpoB JeTOHANHOHHOHM BOJIHbI MOKasbIlBaeT, YTO TeMMepaTyp| 
JeTOHAllHH ABAAeTCH HanOoslee YYBCTBHTebHOM BeJIMYHHOM K BAY ypaBHeHH | 
COCTOAHHA MpOLYKTOB B3pbIBa H 3HAHHE ee HEOOXOANMO IIpH MpoBepke Nocweph 
Hero. OjHakO K HaCcTOALLeMy BPeMeHH ONyOJIMKOBaHO MaJiO paOoT NO SkcnepHMeH 
TaJIbHOMy OMpefeseHHIO TemMepaTypbl ReTOHaluu. Hamu Obia NpelipHHarty 
NOMbITKa H3MePpHTb TeMMepaTypbl NETOHALMOHHOTO pouta Cc TOplia B npos pay, 
HbIX MH MOJyMpOspayHblxX sapsAaX XKUKUX UM TBEPAbIX B. B. 9JIEKTPOHHO-ONTHUYE) 


CKHM Me€TOJIOM. 


Msmepeune TeMmMnepaTyphH ReTOHAanUuU 
B NpospauyHbX KHAKHX B.B. 


CpeyeHve JleTOHaMOHHOrO (pouTa B 3apsAe *KUKOPO B. B., nomellieHH@as 
B IJI€KCHrlaCOBbId CTaKaHYHK C MpO3payHbIM JHOM, PerMCTPHPOBasOcb C TOP} 
eBOH MOBepXHOCTH Cc MO} 
MOILbIO = (POTOYMHOXKUTeIIs 
2 @29Y-29 M, ToK kKoToporé 
BeuecTBo (r/cm?) T-pa (°K) | D (m/cex) 8alUCbIBaJICH Ha OCILUJIJIOTY 
pace OMHOKpaTHOH pa3BepT 
KH OK-17 M. IIpu_ uccaey 


Ta6auna 1 


ore ee nik 7650 JOBaHHH CBeYeHHA leTOHa) 
ATPOrJHKOJIb 50) 440 7400 | 
Mernauutpat 154 | 4500> | “e730 | MONEE: QpOH 02 Balam 
Hutpomeran 1.44 3700 6300 MeTale ota MCD ae 
Terpananposeran 1’64 | 3100 | 6400  ObllO OOHapyxKeHO, 4TO OHE 
pekcorey 1,79 3700 8800 WMeIOT CNeKTpbI (B O6sacTk 
3H ali 4200 500 400—6 , 
Jlwna 1/70 | 3700 | 8000 00800 so MH) so MORGGI 


CIMeKTpaM YepHbIX Ted C TeM, 
nepatypamu 37C0 u 4500° K 
COOTBeTCTBEHHO, MH paBHble KOsduUMeHTEI vCIycKkanna. TlocneqHee N03 BO; 
JA€T MpeMNONOXUTb, YTO eTOHAMMOHHBI QpoHT CBeTHTCA Kak epHOE 
HIM Cepoe TeIO H YTO NOSTOMy MOXKHO M3MepsITb TeMMepaTypbl UWBeTO. 
BbIM METOJOM, COCTOALLHM B CpaBHeHHH APKOcTeli cBeyeHHA B BYX yuacTKaX 
cllekTpa (B Halllem culyyae 3a cBeTodusbtTpamu CC-5 u 3C-1). ) 


) 


Az \2 
B onbiTe H3Meps10Cb OTHOLMeHHe “6-5 wat AS) de) dS baer dh, 
an MRE ICG 2%.) *3¢-0Geae 


1 Ay 
rye AS — CIE€KTPaJIbHad YYBCTBUTCJIbHOCTb (pPOTOYMHOXUTeMIA, [>—cneKTpaJibHag 


APKOCTb HCTONHHKA, Tc5, Tyo, — KOSPPHUMEHTHI NpoMyckaHUA CBeTO*MIbT- 
pos, \y, ky —PrpaHMlbl CNeKTpasIbHOM UyBCTBUTebHOCTH (POTOYMHOK UTE, 
a TemMepaTypa Haxojusiach MO YTpakyupoBouwHoMy rpapuky OTHOWeHHA 
Xcc.5 
2364 
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K OOpaTHOH BeMYMHe TeMMepaTypbl MCTOUHMKa, MOcTpoeHHoro pacueTHe 


iA aOCOJNOTHO YepHoro Tena. IIpenpapuTebHO C MOMOLbIO 2TaIOHHOrO 
TOUHHKA CBeTa H3MePAJIMCb CHeKTPaJIbHaA YYBCTBUTCIbHOCTh POTOYMHOXH- 


A WU KOIPPHLMEHT MponycKkaHHA ONTHYeCKOM CHCTeMBI. 
x 


230.4 
bOHTa MpospayHbIX X%KHIKHX B. B. CocTaBIana 3%, YTO COOTBETCTBYyeT OLIHOKe 
3MepeHHH TemMepatypbl He Ooviee 150° K. B Ta6a. 1 mpuBezenbl NonyyeHHble 
IMH IlBeTOBbIe TeMMepaTypbl eTOHAWMOHHOrO @pouta 7, HavasibHOH MoT- 
OCTH Po, Aa TAKE CKOPOCTH JieTOHALHH JIA PANa WKHAKUX WU TBEPALIX B. B. CKO- 
CTH ReTOHalnu D onpefemamucb c TouHOcTbIO 70 100 M/ceK’, H60 9eKTpO- 
HHTaKTHBIM, JIMOO ONTHYeCKHM MeTOZOM. TouHOCTh usMepeHHA TemMepaTypbl 
TOHaUMH JIA TBepmbIx B. B. 300° K. 


CC-5 


MakcuMasibuaa ollM6Ka pW U3MepeHuu OTHOMeHHA Y JETOHAWNMOHHOLFO 


3MepeHHe TeMNepaTyYpH AReTOHANUH B NOMyYUpo 
3pauHbBX 3apaAwax TBEPAHX B. B, 


Tloqo6Ho ToMy, Kak H3MepsJINCb TemMMepaTypbl MeTOHalMOHHOrO dpouta 
pO3pauHbIX 3apxAax KHKUX B.B., MORHO H8MEPATb TeMMepatypbl B Noyupo- 
j|AWHBIX 3apsafaxX TBePAbIX B. B. C MOTHOCTbIO, OJIM3KOH K MOHOKPHCTawJuy. 
AK MW B NepBOM CJlyy¥ae, perucTpupyerca cBeyeHHe Mpu BbIXOWe eETOHALHMOHHOM 
JHbI Ha TOpell 3apAya, YTO NO3BOJIAeT HE MPOM3BORUTb U3MepeHHe Morvolle- 
A cBeTa B 3apsje. OHakO MeHbUad MpOspauyHOCTb 3apaya HU ApPKoe cBeyeHHe 
apHOM BOSTYWHON BOJIHBI NpH pa3zJieTe NpOyKTOB B3pbIBa C TOPLa 3aTpyI- 
1OT TOUHOe ONpeyesieHHe MOMEHTa BbIXOa BOJIHI. Jd OTCeUKH CBeYeHHA BO3- 
WHOH yapHOM BOJIHbI TOpell 3apsaza Nomelaica B Bogy. B ombirax oco6oe 
HuMaHHe OblIO OOpalleHO Ha OTCYTCTBHe TPelHH B 3apAe M NpuJIMNaHHe BO3- 
Xa K TOPWeBOH MOBepXHOCTH 3apsa. 

IIpu cpaBHeHuu ApkocTel CBeYeHHA JeCTOHALMOHHBIX (POHTOB y HCCseEMOBaH- 
IX B. B. B OOMacTH cHekTpa 400+600 Mu oka3aulocb, YTO HX OTHOLMeHHEe TaKoe 
, KaKO€ JOJDKHO ObITb y aOCOJIOTHO YepHbIX Te/ Ip STHX TeMMepaTypax (3TO 
DTBETCTBYeT OJHOMY H TOMY Ke KOsPDuUMeHTY HcCHyYcKaHuA WeTOHALMOHHOTO 
OHTA). ITO MOsBO/IAeT MIpH H3MepeHHU TeMIepaTypbl WBETOBLIM MeTOJOM BCe 
@MA IIpOBepATb ee, CpaBHHBa APKOCTb CBeYeCHHA JeTOHAWHM UCcJIelyemoro 
B. C APKOCTbIO CBeCYeCHHA KaKOFO-HHOyb paHee H3y4eHHOrO B. B. ((akTHYe- 
APKOCTHBIM MeTOL U8MepeHuA TeMMepatyp). Tak Kak OT BelleCTBa K BelLeCTBY 


O.6-6.y Xe HU.e..p €3 Yo bt aT-O B 


| U3 omy6muKoBaHHbIxX paHee paOOT NO 9SKCIepHMeHTaJIbHOMy oOlIpesemeHuto 
MMepaTyp WeTOHaluH cilelyeT yKa3aTb padoty Avenuesa, Bessesa u mp. (*), 
epBble MPOBOAHBUIMX H3MepeHHA TeMMepaTYpbI eTOHALMH %XKUAKUX B. B., 
fake Ooslee NosyzHiol0 padoty Tu6cona u Jp. (?), IPHMeHHBUIHX CBETOMpOBOL, 
00 CBETAIILeeCA 3allOJIHeHHe HM 3JIEKTPOHHO-ONTHYeECKHH MeTOR IA H3MepeHHA 
MMlepatyp qeTouawuu. Ilosyuennpie HaMM TeMIMepaTypbl JeTOHAalHuH HUTpOMe- 
Ha M HUTPOrJIMiepHHa COBMayaloT C pesybTaTamu (*), a TeMMepatypbl rekco- 
Ha WM THA OTJIMUAIOTCA. 
| Mamepeuuble Temlepatypbl JeTOHAaWHH CJIMWIKOM BeIMKU, YTOObI ObITb OTHE- 
HHbIMH K CBeYeCHHIO HepeaKIMOHHOrO yapHOro *pouTa, uzyulero Brepeqy 
(OHAMMOHHOrO KomivieKca. BesemcTBHe MaJlOH TOJIMLMHbI PeaKILHOHHOHM 30HbI 
MOULHbIX B. B., ObICTpOrO HapacTaHHA CKOPOCTH peakIHH B Hel MW CHJIbHOM 3a- 
SHMOCTH APKOCTH CBCYeHHA OT TeMIepaTYyPbl MOXKHO MpesNOMORKUTb, YTO STH 
MepaTypb!l BecbMa OJIM3KH K TeM, KOTOpble OyAyT B Muockoctn Uenmena — 
yre. 

Vcnoub3ya noutyyeHHble TeMMepaTypbl, a Tak%Ke 9KCIepHMeHTAJIbHbIe 3Ha- 
4uA JlaBlenua (*) mpw eTOHalluu T2Ha (p)= 1,77 r/cm®, p = 340-10° atm), 
kcorena (p)= 1,79 r/em®, p = 390-103 arm), HuTporaumepuna (p= 1,60 r/cm’, 
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p = 250-108 arm), Hurpometana (p, = 1,14 r/cm®, p = 133-10° atm) MooKH 
IPOBepHTb pa3JIMUHble THIMbI ypaBHeHHH COCTOAHHA MpOLyKTOB B3pbIBa. TIpx| 
BCHHbIe aHHble He MOATBepXLaloT 3HAYeHHH, BIYHC/IEHHBIX B padorax (*~")| 

B nmoculequee Bpems B paborax Kyka (*,°) WupokKO HCNosb3yeTCA ypaBHeHH | 
cocrosHuad pu = nRT + p-a (v), re n — 4ncs0 mosieH Ha 1 r NpoyKTOB 
R —rasz0Band MocrosHHad, VU — yJeJIbHbIN OObeM MpOyKTOB B_ IJIOCKOCT!} 
U.—)>K. Ilpu takom Buje ypaBHeHHA COCTOAHHA, HCXOAA M3 HallIMX aHHBl:] 
O JlaBJICHHH H TeMMepaType, MOXKHO ObIJIO Obl MpeMJORKUTb BbIPAKeHHe LA KO) 
BovloMa a(v)= v (1,08—0,40 v), sro, MpaBya, He COBMayaeT C YHCJICHHBIMH 3Hade| 
HUSAMH, IpHBeqeHHbIMH B (°). [Ip KOBOJIOMHOM ypaBHeHHH COCTOSHHA He yJOB| 


4 
JIeTROpAeTCH ypaBHeHHe coxpaHeHua 9Hepruu E — E, = Q+ 5P(%y—2), ry 
Q — Temluora B3pbiBa, B3ATad H3 (°). B noceqHeM ypaBHeHHH BHYTPeHHAA SHEP) 
10 


ss 


run OE = \ CyodT , Mpwuem Cy BbIYHCIANOCbEIIA weaIbHOrO TrasoBoro CC 


(Sr )a=? (SR).=°) 
CTOAHHA TIPONYKTOB B3pblBa | Tak Kak ae Tr LOT? Jy : | 


970 yka3blBaeT Ha TO, YTO KOBOJIOMHOe ypaBHeHue pu = NRT + p-a (t) 
He ABJIACTCH YNOBJIETBOPUTEIbHbIM YpaBHeCHHeM COCTOAHHA MpOyKTOB B3pbIB/ 
(oco6eHHO Mp GoubuINxX Pp) HM MO%KeT pacCMaTPHBAaTbCA JIMWIb KaK HEKOTOPO} 
IIpHOM2KeHHe, YOOHOe MpH BHIUHCJeHHH Pp, UV uM T, KOra 1Be W3 STHX BEM) 
UHH H3BeCTHbI. BowHe BEpOATHO, YTO CaMO MOJlyYeHHe KOBOJIOMHOTO ypaBHeHH!) 
COCTOAHHA MpOAyKTOB B3pbIBa Ha OCHOBE JaHHbIX JIA HHTpOMeTaHa, HUTPOrJIM 
WephHa, reKcoreHa H T9HA CTaJIO BO3MOXHbIM H3-3a UX OIM3KHX TemMMepatyp Te, 
TOHALLHH. 

Ecau, csenya Jilanmay u Crantoxosnyy (°), BBeCTH B ypaBHe€HHA SHeEprHy } 
WaBJICHHA YWICHbI, YYHTbIBAIOWIHE B3aHMHOe OTTAJIKHBaHHe MOJIeKyJI MIpH OOJIb 


i 
l 


T r | 
nRT 
IHX JaBJICHHAX, H3alucaTh E = \ Cool Eo up on + Pynp, TO BeEJIM4HHE} 


Eynp WA HMTPOMeTaHa, HHTPOrsMuepHHa HM rekcoreHa (() = 1,80 r/cm*) co) 
OTBETCTBEHHO OyjlyT OKONIO 4, 37 150% or E,cuntas, YTO OCTaJIbHOe paBHO BHYT| 
peHHeH SHeprHH MpOyKTOB B HeaJIbHOM Ya3s0BOM COCTOAHHH. B TO XK) 


nR | 

BpeMA —-MaJIO MeHseTCH MH paBHO JJ HUTpoMeTaHa 23 ‘10% atm, HuTpO} 
| 

ruimtepnua 24-10? arm u rexcoreua 28 -10° atm, TO cocraBsineT MpuMepHO 17,3) 


9,2 u7,2% OT BeIMUMHbI JaBseHua p. Tlonyyenuble pesyJbTaTbl yKa3biBato;| 
Ha B@KHOCTb SKCII€pHMeHTaJIbHOrO OlpefesleHHA TeMNepaTypb! JIA BbIBON 
M MIpOBepKH ypaBHeHUA COCTOAHHA MpOLyKTOB B3pblBa H BbIPaKeHHA MA BHYT, 
peHHeH SHeprun, 63 KOTOPbIX Tpy{HO IIpOvsBeCTH BLIYHC/eHUA Map aMeTpOB ETO, 
HallMOHHOH BOJIHEI. | 


UncrutyT xumuueckohw dusuKu Tlocrynusto 
Axaylemun Hayk CCCP 27 VIII 1959} 
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Hoxnagn Arkanemun nayr CCCP 
1960. Tom 130, Ni 4 


| PH3HTECKAAH XHMHA 


3. X. EHHKEEB, JI. A. MAPTOJIMC u unen-koppecnonzent AH CCCP 
C. 3. POTHHCK HM 


M3MEHEHHE PABOTHI BbIXOJA OKHCHBIX MOJTY MPOBOAHUKOB 


| MPH BBEXEHHH JOBABOK 

IIpu usyyeHuH MeXaHN3Ma JeHcTBUA WOOaBOK Ha KaTaJsIMTUYeCKHe CBOLCTBAa 
OJIYIpOBOMHHKOB OCHOBHOe BHUMAHHe YesAOCb CONOCTAaBJICHHIO STHX CBOHCTB 
| SJIEKTpOMpoBogHocTh1. Hecmotpsa Ha OosbUWIOH SKCNepHMeHTaJIbHbIH MaTe- 
Man ('), XapaKTep CBA3H 9JJEKTPOHHbIX H XHMHYECKHX CBOHCTB NosyMpoBor- 
Ka OCTaeTCA HeACHbIM. BepoaTHO, 3TO OOBACHHETCA OTYACTH TPYHOCTbIO Ne- 
eXOla OT OObeMHBIX XapaKTePHCTHK NOJIyNpOBOAHHKa K MOBepXHOCTHBIM H BO3- 
OXKHOCTbIO 3HAUHTEJIbHbIX pasJIHYHH NO Pa3s0BOMy H XHMMYeECKOMY COCTaBy 


K nacacy 


Puc. 1. Auelika ANH M3MepeHHA KOHTAKTHOM , pasHOCTH MOTeHUMAaJOB: 
{ — oTcueTHbIi d1eKTpod, 2 — metanmMyecKkaa nmacTHHKa C yriyOleHH AMM 
AJA OOpasyoB, 3 — KeesHbili_cepeuHuk, 4 — SuleKTpHyecKad Neub 


exKILy MOBepXHOCTbIO H OObemom. JI na MOpOwIKOB HW NOPHCTbIX Te K STOMY JO- 
ABJIAIOTCA TPYJHOCTH MIpOBeeHHA CPaBHHMbIX H3MepeHHH 9JIEKTPONPOBOLHOCTH. 
(a OCHOBaHHH STUX COoOOparxKeHnl, a TakxKe pe3yJIbTaTOB TeEOpeTHYeCKHX pa- 
DT, YKa3bIBalOUlMX Ha OOWIbIUOe SHAYEHHE 3apARKCHHA NOBEPXHOCTH OTHOCHTEMb- 
) OObeMa JIA NOBEPXHOCTHBIX Mpoleccos (”,*), MbI PeWIHJIM HCCeEMOBAaTb BIIMA- 
Ae MOLMUUKPYIOWNX WOOaBOK Ha paOoOTy BbIXOZa NOMyNpOBOABRHKOB. Bowbuiaa 
ACTb OMBITOB Oblyia NocTaBuleHa C OKHCJlaMH JByXBaJeHTHEIX MeTaoB (NiO, 
uO, ZnO), comep2kalluMH HWOHbI JMTHA HW APyruX WeOUHbIX MeTasJIOB. OT 
DHBI OKa3bIBaIOT OYEHb CHJIbHOe BJIMAHHE KaK Ha SJIEKTPONMPOBOLHOCTh, Tak UH 
A aNCOPpOMWHOHHY!O HW KaTaJHTHYeCKy!O AKTHBHOCTb COOTBETCTBYIOWLHX OKHCNOB 
), HO IIpH MONbITKaxX HCTOMKOBaHUA HaGOsOLaeMBIX COOTHOWECHHH MeX*KLy B1eKT- 
ee WM aKTHBHOCTbIO BCTpeualOTCA HEIpeOMOJIMMbIe 3aTPyNHeHHA. 
_ Pa6ora BbIXOa 9IEKTPOHOB (¢) OMpeeAacb NO KOHTaKTHOH pa3HOCTH M0- 
‘HUHaJIOB, H3MepeHHOH MeTOAOM BHOpupyroulero KoHJeHCcaTOpa (6). CpaBHuBae- 
le IpeMapaTbl OKHCHbIX NMOJIYMpOBOAHHKOB NOMellasucb B pasHble yruyOue- 
A MeTaJJIMYeCKOH NacTHHKH (puc. 1). C MOMOMbIO BIeKTpOMarHuTa HX MOXK- 
) ObINO MOOvepeLHO NOABOAUNTh NO BuOpupyrouluh 30n0TOK snexTpoy I. Ta- 
HH MeETOX H3MEPeHHA CBOAUT JO MMHHMYMa BJIMAHHMe KONeOaHHH PaooTb! BbIxXOa 
‘CUETHOFO SJIEKTPOMa Ha H3MepsAemMylO BeIHYHHY, OOecleyuBax B TO Ke BpeMA 
MKJCCTBCEHHOCTb TPeHHPOBKH HM yCsOBUu MsMepeHuA. 

- PesysbTaTbl pa3HbIX OMbITOB C OLHHMH H TeMH Ke MpellapaTaMH BOCIpOUsBO- 
[MCh C TOUHOCTHIO 0,05 B; OlIM6Ka UsMepeHUuH © He MpeBbiliawa 0,01 B. Bce 
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Mpelapatbl NoyBepraMcb HCHTHYHOH TpeHHpOBKe B BakyyMe HIM B aTMOcdep 
CO jaa O4HCTKH NOBepXHOCTH OT agcopOupoBaHHOrO KucyIOpoza pu Temmle) 
patype 3C0O—400° ¢ nocnenytouleli oTKaYKOH WO aBsieHuA 1 -10~° MM prt. eri 
lgmMepeHuaA KOHTaKTHOH pa3sHOCTH MpOBOAHJIHCb pH KOMHaTHOH TeMIepaType} 

Tpepabie pactBoppt LizO B NiO u CuO npuroroBAMcb COBMeCTHBIM Ppa3JO}| 
XKCHHeEM CMeCel KapOOHAaTOB Ha BO3qyxe HarpeBaHHem pu 850—9CO°. Peutrej 
HorpaMMpl, cHaTple M. HW. KyuinepeBnim, Noka3yIBawoT OOpasoBaHHe TBEPbIy 
pacTBopoB asa cuctem LizO + NiO nu LizO + CuO. OOpa3upr oKHCH WHHKé 
c qoOaBKonH Li2O roToBHJIucb pa3JIOx%KeHHeM OKCaJIaTa JIMTHA Ha OKHCH WHHKS| 
mpu 450, 800 u 12u0°. 

Ha puc. 2 noxa3aHo u3mMeHeHHe padoTp BEIxoga Ag ya CuO, NiO u ZnO} 
Haodwoaemoe MpH BBeeHHH HTHA. PacTBOpeHve JIMTHA B PeleTKEe BbISbIBAel} 
3HAUNTeJIbHOe YMeHblWUeHHe PaOoTH BbIxoza (0 0,6—O,8 9B). | 


0 tea 
4 PS) Go G4 7 Eh 
[Li.,0 Lobabha——— 
Puc. 2. U3smenenve padorsl Bblxoya Puc. 3. W3menenie pa6orTbl BbIxoqa OKuCH 
smekTpoua CuO (/), NiO (2) u ZnO (8) uuHka mph BBegenuu NasO (1) nu Cs:0 (2) 
np peeqenun LigO (20°) pu 20° 


Py2KUBaloT U3MeHeHH Mapametpa pelieTKH, NpeBpiluaiomux0,0002 A. 

C yBeauyeHveM KOHUeHTpalun Li2zO paOora Bpixofa NafaeT cHayasa pesKo.s 
a 3aTeM Ooslee MeVICHHO HW WOCTHIaeT WIA KOHWeHTpauun Li2z0 8% B ZnO —} 
0,7 98. Mutrepecno oTmeTuTb, uTO Aun OOpasnos ZnO c mpumecbio LizO, npoKa-} 
JICHHbIX IPH Pa3HbIX TeMMepaTypax, HaGioqaeTCA MOUTH OMMHAKOBOe NaeHnel 
paOorbl Bplxoja. 

O6pazopanue TBepALIX pactBopoB LizO u NiO composoxyaetes peskum po) 
CTOM 3/1€KTPONpoBosHocTH (s) H MaseHHeM 9HEPHH aKTUBAalMu deKTPOMpoBos:| 
HocTH (£,) (°). ua Aeipounoro nosynpoBoguuka NiO sto osHauaeT, uTO ypo-| 
Benb Depmu / B OObeme CMelaeTCH K MOTOJIKY BaJICHTHOH SOHbI H, CJ1eQOBaTeJIb} 
HO, KOJKHO HaOJOaTecA yBeJIMYeHHe PaOoTHI BLIXOZa Ad. DkcnepuMeHTaJIbHBIE| 
JAHHbIe MOKa3pIBaloT, uTO Ag B 3TOM CJIy¥ae yYMeHbIWlaeTcs. | 

J\1a 91eKTpOHHOrO MosympoBogqunka ZnO SsHepruA akTHBallMH MpoBoyuMO-| 
cTH yBeMuuBaetca OT 0,2 Wo 1,6—2,0 9B, Npw BBeqeHHH JMTHA (“), T. e. MOL BIIMA-| 
HHem mipHMecu Li,O ypopenb Depmu B OObeMe KpHCTassa TakxKe cmemlaercs} 
K NOTOJIKY BaJIeHTHOK 30HbI. Padora Bbrxoga Lad Li,O 4+ ZnO jomKHa Obina Obi} 
yBeIHYNTbCA. OHakO HalM JanHble NOKasbIBalOT, YTO padoTa BLIXOJa IIpH BBE} 
neuuu Li,O B sneKTpoHHbIH Nomynpospogquuk (ZnO), Kak u pbIpouHDI NiO} 
H3M€HAeCTCA B OLHOM HallpaBuJleHHu (~ YMeHblWlaeTcs). 

B paMKaX 30HHOH MOJeJIH 3TO MOXKHO OObACHHTb I pOTHBOMOJ102KHBIM| 
BUIMAHHeM WOOABKH, HaXOJAlllelica B oObeme M Ha NOBeCpXHOCTH, Ha YPOBeHb fil 
a MM€HHO: KaTHOH JIMTHA, HaXOLAWMHCA Ha NMOBepXHOCTH NoOJyNpoBoxHuKd 
(NiO, CuO, ZnO), Moxer ObITb JOHOPOM, a B OObeMe. — aKILeNTOPOM 9/1eKTPOHOB. | 
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AOUOMaeMble usMeHeHuA Ag Xopollo corsacytorcs ¢ XapakTepoM BJIMAHHA 
}.0 Ha ancopOlMoHHyl0 uM KaTanuTHyeckyio akTusnocts NiO uy ZnO. 
i! TlogrBep»eHuem BbIBOJa 06 ONpeledsiolleM 3HaveHHH Jia Ag mpumecu, 
p)<aJIM3OBaHHOW Ha MOBepXHOCTH, CJlyKHT H3MeHeHHe ~ pH BBeeHHH HAaTpHA 
mesuAa (puc. 3). [Ipenaparst roropusmcb pa3vioxKeHveM OKCasaTOB HATpaTOB 
ZnO mip 400—700°. Kak Buguo us puc. 3, Na u Cs ene Gosee pesko yMeHb- 
Alor paOory BbIxojla, YTO CBA3aHO, NO-BUMMOMY, C MX IIPeHMYLLECTBeHHO M0- 
((PXHOCTHOM JOKaM3aluet Ha ZnO.§(Tpyauo mpeqcraBuTs oOpa30BaHue TBep- 
prO pacTBopa QuwIia uona Na 4u oco- 
HHO Cs Bp ZnO B Buy Oombuoli 
h3HHIbI B palMHycaX UWOHOB.) 
_ M3 apyrux yo6aBok Hamu u3syya- 
Cb OKHCJIbI *Kesle3a UW XpoMa BCuO, 
HCJIbI MarHua u *esega B NiO u 
ByOKHCb TOpHa B ZnO (pune. 4). Toub- 
naa MgO yyanocb joKagaTb 06- 
B30BaHHe TBEPAbIX PaCTBOPOB 6e3 
DpasOBaHHA Jpyrux as us cMe- 
pH. JlaHuble, MouyuenHble JIA cH- 
tempt MgO -+- NiO, moxka3pipator, 
OOTCyTCTBHe usMeHeHHA Eo qa 
BepbIX pacTBopos (8) elle He O3Ha- 
mer HeusMeHHOcTH Ag JA 9TOU 
|ICTEMBI. 
CpapHeHve JelcTBuA pa3JIMUHbIX 
}6aKoK, BBeJCHHBIX B OHH H TOT Ke 
OJyNpoBogqHHK (ZnO), Ha w3MeHe- 
(Me paOOTbl BbIXOJa NOKasbIBaeT, YTO pyc, 4. Asmenenue pa6oTH BbIxoqa CuO, NiO 
| maa 2% Na,O-+ ZnO ymeub- u ZnO npu sBeqenun pasmMunErx qo6aBoK: 1 — 
haerca Ha 0,8 9B, a qa 2% ThO,+ ZnO+ ThOs; 2—ZnO+ ZnSOa, 3 — 
+ ZnO yseanuuupaerca na 0,4 9p, CUO + FexOs; 4— CuO + CraOs;_ 5 — NiO + 
> +F203; 6 —NiO-+ MgO. 
pBeleHue rpynmpt SO”, na moBepx- 
ioctbh ZnO yseuMunBaer padory 
bIxoqa Ha0,5 9B. TakuM O6pa30M, BBeeCHHe pas JIMYHbIX OOaBOK B OKHCHBIe I0- 
‘YNpOBOAHHKH MOsBOJAeT B WHPOKHX peelaX W3MeHATb paOOTy BbIXONa 
JIEKTpOHOB. ConocTaBJlieHHe JIMTepaTYPHbIX JaHHbIX MO H3MeHEHHIO SJIEKTPO- 
POBOLHOCTH TBEPALIX paCTBOPOB C aHHbIMH 0 H8MepeHMto paoorTbl BbIXoa LA 
WX CHCTeM yKa3bIBaeT Ha CJIOXKHY!0 3aBUCHMOCTS MexKy OObEMHBIMH UM MOBepx- 
OCTHBIMH SJIEKTPHYeCKHMH CBOMCTBAMU MOAMPUUMPOBAaHHbIX MOJIyMPOBOAHUKOB. 
B 3aKnlouenve aBTOpbl BbIpakaloT OsarogapHocTb I. M. )KaOposok 3a Mpe- 
OcTaBsIeHHe MpellapaToB OKHcCH WnHKa c JoOaBKamu u M. A. Kyulnepesy 3a 
eHTreHorpaduyeckni u 9leKTpoHOrpaduyecKkul anasus OOpasos. 
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VuctutyT dusuueckow Xumuy Tocrynus0 
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Jloxnage Axagemun nayx CCCP 
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@®H3HYECKAA XHMH fi 
C. H. 3A YMKHH | 


K BOMPOCY O BEJIAUHHE MEXK®A3SHOM NOBEPXHOCTHOU SHEPT AM) 
METAJIJIOB HA TPAHHLE KPHCTAJIJI — PACIIJIAB 


(ITpedcmasreno axademuxom A. H. PpymKunoim 380 X 1959) 


Cpo6oqHuad MoBepXHOCTHAad JHEP 31, OMHOKOMIOHEHTHOK CHCTeMbI Ha pa’ 
HuIle TBEpoe TesIO — paclilaB UMeeT BaxKHOe 3HaUeHHe B Mpollecce KpHcTaIIe| 
3allH 3 pactimaBa. Mmeerca eqMHcTBeHHas pabora (*), B KoTOpoH Npeqnpuys) 
Ta MombirKa TeopeTHyecKkoro pacueTa oy. JIA MeTaJJi0B. IIpH BbIYHCJIeHHH 9j\| 
Cxanckult (1) nombsyerca cbopmyvion Juonpe, Nojarad B HeH paOoTy ayre3Hhy 
PpaBHOli yBOCHHOMY 3HaYeHHIO MOBeEpXHOCTHOFO HaTAKeHHA RKUTKOM tasbl He 
rpaHulle C COOCTBeHHbIM HaCbILeHHbIM MapoM. OgHako NoculeqHAA BeJIMYHHaY 
6esyCJIOBHO, MeHbIUe paOoTb! MOMNHOrO yavleHHA XHAKOCTH C MOBepXHOCTH TBEp’) 
moro tesa. Ilosromy pe3yvIbTaTbl, Honyyenuble CKalcKuM, 3aBeOMO 3 ABbILIEHBI | 

B jaHHOH paOoTe MbI JaeM TpOcTOH MeTO, AIA OMe€HKH MexkK@a3HOH MoBepx:| 
HOCTHOH SHEprHH MeTaJOB Ha rpaHulle MOJMKpUCTaJI — paciwas. 


H3O0bITOUHAA CBOOOLHAA MOBEPXHOCTHAA SHEPrHA MepeXOMHOrO COA, pasesA1o4 
mero Be a3bl C OObeMaMH UV’ H VU", OlpesesAeTCA BbIPaxKeHHeM 


WAZ ‘l 

Fs = F—w'v' — wv", (1) 

rye w’ uw” — cBoOo,Hble 9HEPrHH CAHHHUbI OObeMa TOMOTeHHEIX (a3 (BAaJIN 01 
MOBepXHOCTH pa3jlesia); / — cBo6oHadA JHEPruA BCel CHCTeMBI. 


H36birounHy!0 CBOOOAHYIO SHEPrHlO, MpHXoO_Allylocd Ha eMHUILy MoOBepx- 
HOCTH pa3fea (ba3, Ha3bIBalOT NOBePpXHOCTHOH CBOOOAHOH 2HeEprHeli : 


dy = Fs/S, (2°| 


rye S — l1mo0llaqb MOBepxXHOCTH pa3jleuia. | 
H3BecTHo, ¥TO B 2KuKOW chase (pactiiaBe) orcyTcTByer JaJIbHuM MOpsAyOK. 
Tlostomy Ia KpucTasmMyecKOH rpaHH, colpukacaloulelica c paciaBom, op- 
MyJly (2) Qu 3), MOXKHO 3alucatb (7) Tak: 
CO [o.e) 
(FS — Fi) ng? + | [w (2) —w"ldz, (3) 
To 


k=0 


Chee 


(he) (k) es 
rye Fo MW ng’ —COOTBeTCTBEHHO Nomad CBOOOLHAA SHeEprHA ORHOK YaCTHILbI 


BHYTPH TBepyoH da3sbl uM yNcIO uacTHI Ha | cm? mnocKocTu, Haxo_amelicas 
Ha pacctoauuu rf = kr, of KpuctTasMuecko rpaHu, Tpanvuameli c pacriaBom 
(7) — MexkmOCKOcTHOe paccTosHne). 

Ecau MpWHsTb, uTo OM2xKHUM NOpsyoK B pacmaBe cOXpaHaeTcaA MU MVIOT-\ 
HOCTh %KUAKOW asbl MPH TeMiepaType MmlaBJIeHHA OTIHYAeTCA OT NMOTHOCTH 
KpuCTala MIpH TOH xe TeMMepatype Ha p %, TO Ha MOBepXHOCTH KpHcTaJ- 
JMMECKON TpaHM, COMpWKacaloulevics C paciwaBOM, MN, YaCTHIL MMeIOT uNcO 
OK aiWIMX coceyeli TaKOe Xe, KaK H BHYTPH Kpuctanna, u An, = */3 Pitg 
yactuln mo Af HefoctTatomuMx cocenel KaxKyaa. 

Bepa HyJiepoe npu6smxeHnMe u cunTasn w(z) = w", umMeem 


Sy = (Fy = F.)n, + (Fs— F.) An,. (4) 
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OueBuyHO, uTO 
FOS py Lea (5) 


Fav 


K Kak Ha rpanHWe KPHCTaJiJlI — pacnlaB KakKan YacTHIa W3 YHCJa nN: UMCey 


OCJIaGJIEHHBIX CBA3CH Ha BeEMUNHY Q/feo KaxKLav, rye Q—Tensora miaB- 
HHA B pacueTe Ha ONY uacTHLy, fry —KOOPAMHANMOHHOe HCO O6beMa. 
Bropoe caaraemoe B (4) cormacno (3,4) 6yyzeT 


(F,—F.) An, = */3 ps (hkl), (6) 


Ke o (hkl) —lopepXHOCTHOe HaTsxKeHHe paccMaTpHBaemMoli rpaHH Metavwia 
au TemnepaType UwJaBJeHna. 
Tloncrasaa (5) uw (6) B (4), OKOHYaTeMbHO NowyuHM culeqyroulyio dbopmysy 
MA MexK(asHOH MOBepXHOCTHOH 9Hepruu rpaHH (Akl) — pacnsas: 


A 

315 (Akl) = ca (hkl) n., (hkl) Q + = po (hkl). (7) 
_Bruay TOrO, ¥TO B KpHcTade KyOuYecKOM cucTembl 6 rpaHelt (100), 12 rpa- 
Hi (110) u 8 rpanett (111), To oveBugHO, 4TO AA MpousBOMbHOrO ceyeHHA M0- 
AKPHCTaJa MbI MOJyaHM cJleqyloulee 3HAYeHHeE NOBePpXHOCTHOH SHEprHH Ha 
aHulle NOJIMKpHCcTaJI — paciwaB: 


ay ale 6619 (100) + 12649 (410) + 8049 (111) 
O19 Sa; okt oe, 26 52 (8) 
B Ta6u1. 1 MbI IpHBOAHM pe3yJIbTATHI BbIUHCICHHA O49 DJIA HEKOTOPBIX MeTaJ- 
B rpabelleHTpHpOBaHHOH KYOHUeCKOM CTPyKTYPbI H SKCIepHMeHTaJIbHble 3Ha- 
PHHA MOBepXHOCTHOTO HaTA2KeCHHA 2KUKUX MeTaJJIOB Mp TeMMepatype IaBujle- 
a. ONbITHbIe BEIMYHHI Q B3xATHI U3 (°), p — u3 (4), a pH OTCYTCTBHH Mocweg- 
x B (1) IpuHATO p = 3%. 


| 


TWaown na 4 


PesybTaTbl BbIUHCJICHHA Gig 10 Popmysie (8) 


O12, 9pr/cm? 
= 4 Q-10+8, T-pa G, 
: 5 aa apr/aTom | MuaBa. °K P.% 3pr/cm? SUL. Gren 
= 
| Ag 41,4 1,88 1234 | 4,5 923 119 126 
J Au 1170 | 2047 4336 | 5.2 | 4420 145 132 
Cu 14,6 DAG 1356 4,1 1154 170 Lge 
Pb 7,62 0,718 600 Ate! 461 35,4 oe 
Al 11,5 1,74 OEE aa wi) 860 95,0 93 
Pt {2,0 3,66 2047 6,9 1819 288 240 
B-Ni 1Ow2: 3,00 Nea 3,0 GN Teo15) apps — 
B-Co OmO 72, eye) 1763 30) 1936 PAT = 


_ Paccuntanuble Hamu lo dbopmyvie (°) 3HAaYeCHHA 5,5 YMOBJICETBOPHTEJIbHO CO- 
ACYIOTCA C SKCIePHMeHTaJIbHbIMH Pe3yJIbTaTaMH, IIPHBeeHHBIMH B (°). 
M3 ta6a1. 1 BuO, TO MexKtasHOe HaTAKeHHe MeTaJVJIOB Ha PpaHhle NOMMKPH- 
aJiJI — pacliiaB cocraBsiaeT IpuMepHo 8 — 15% or NoBepXHOcTHOrO HaTAxKe- 
A MeTaJJIOB Ip TeMMepatype MWlaBJIeHHA. 

Tloctynuso 


Ka6apauHo-BankapcKuit ONrO59 
rocyJapCTBeHHbIli yHHBepCHTeT 


UMTHMPOBAHHASA JIMTEPATYPA 
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Jloxaxagn Arkayemuu nayx CCCP 
1960. Tom 130, Ni 4 


WM. A. KAKOBCKUH u H. LT. TIOPHH 


KATAJIATHYECKOE JEVCTBHE HOHOB MEM TPH PACTBOPEHHMH) 
METAJIJIOB C KHCJIOPOAHON JENOJIAPH3AWMEN 


(ITpedcmasaeno axademuxom IT. A. Pe6undepom 11 X 1959) 


| 

B mutepatype (1, ?, *-*) ommcaHoO MHOro CJIydaeB NOBbIMeHHA CKOpOCTH perk) 
OKCH-IIpOleccoB B IIpHCyTCTBHH HOHOB, OOJlaalollux MepeMeHHO BaJICHTHOCTEWO.| 
IIpwunny SToro MHOrHe aBTOpbl CKJIOHHbI BUJeTb B KaTa/MTHYeCKOM XapakTepe! 
JeHCTBHA TaKHX HOHOB, HO HX BJIMAHHe Ha CKOPOCTb paCTBOPeHHA MeTAaJIJIOE| 
H3yyeHO cu1adee. 

[Ip pacrBopexun OaropoxubIxX MeTasWIOB pelialouluM sTanom mMpomecce| 
ABJIAeTCA UX NenonaApHsaunsa (8), T. €. OTBON SIEKTPOHOB C NOBepXHOCTH MeTaJ| 
JIOB, TaK Kak CaM pollecc KOMMeKcooOpas0BaHHA MpOTeKaeT MOCTaATOUHO OBICT- 
po M 6e3 KHHeTHUeCKUX OCNO*KHeHMH (Hallpumep, AgCl + 2CN’ = Ag(CN), +| 


+ Cl’). [leficraue kucOpoya-OKUCJIMTeIA, BOCIPHHHMalollerO IJIEKTPOHbI B He] 
CKOJIbKO CTayMH, OOBIYHO CONpOBOxaeTCA 3aMeCTHbIMH KHHETHYCCKHMH OCJIOXK-| 
HeHHAMH (1), HO HOHBI Me, H3MCHAA CBOIO BaJIeHTHOCTh NyTeM IpHeMa HIM. OT-) 
Wau OHOTO BJIEKTPOHA, a Tak2%Ke CHOCOOcTBYA OOpas0BaHHO CBOOOTHBIX pau! 
Kaos (7°), MOryT OYeHb OOJergHTb Mpollecc WenosApusaluu. ITO sABJICHUE| 
MOX€T HMe€Tb IipakTHYeCKOe 3HaYeHHe JIA YCKOPeHHA PaCTBOPeHHA MeTAaJJIOE| 
M3 py HW 3aBOACKHX NpoxyKTos. JA Toro uTo6b! NMoApobHee U3YYHTb KaTasUTH-| 
yeckoe JjeHCTBHe HOHOB MeJH ObLI UCCJIeqOBaH Mpollecc pacTBopenua cepedpal 
B aMMHMauHbIX pacTBOpax. 

Bpia paccuuTaHa TepMOqHHaMMYeCKad BePOATHOCTL peakIlHH: 


2Ag + YsOs qm + H,O + 4NHs (p—p) = 2Ag (NH,)¢ + 20H’, (1): 
AG° = 2 (— 4,13) + 2 (— 37,60) — (— 56,70) — 4(— 6,36) =— 1,32  xxamé 


YObWIb CBOGOLMHOH SHEPrHH Mp CTAaHAapTHbIX YCJIOBHAX CPaBHUTebHO cr 
JMKa, HO JWIA peaJIbHbIX YCJIOBHH (KOHIeHTpalMu cepeOpaHoro KOMMJeKca U. 


MOHa THppoKcuia paBHbl 10°°, ammMuaka— 2,5 Mob / 1) nomoweHue O6yzet, 
Oouee OarONpHATHBIM: 


[Ag (NHs), [OH’]® (10-8)? (40-8)2 
[NHg]* PY (2,5)¢ 12 @ 
= — 1,32 + 1,36431g2,5.- 10°14 = — 1,32—18,54 = — 19,86 xxan. 


AG = AG°+- RT In 


1,32 + 1,3643 lg 


CorslacHo sTOMy pacyueTy cepeOpoO OMKHO XOpPOWIO pacTBOPATbCA B AMMMAUHBIX 
pacTBopax B IIpuwcyTCTBMM KUCJOpOya, OMHAKO He MCKJOYUeHA BO3MOXKHOCTh TOLO, 
YTO KMHETHYCCKHE OCJIOXKHEHHA MOFYT YMECHbIIMTh CKOpOCTb 3TOrO Mporecca. 

J{A BbIACHEHHA STOO BOMpoca ObIIH MOCTaBJIEHLI OMITbI pacTBOPeHHA Ce 
peOpa B YHCTOM aMMMaYHOM pacTBOpe H C PasJIMYHbIMH 1O6aBKamu. OnbITbI Mpo- 
BOJMJIHCb B aBTOKJIaBe C MarHHTHOM MellaJKoH (*) c HCMOb30BaHHeEM MeTOLUKH 
Bpaljaioujeroca WucKa (7°). KouwenTpatlua aMMMaKa OMHaKOBa BO BCeX OMB 
Tax H paBHa 3,3 Movs/a, Temiepatypa 67°, oOulee JaBueHne 2 ar (NapitMaJbHOE 
qaBjeHve KHCIOpoza OKOIO 1,5 aT), MOBepXHOCTb cepeOpaxHorO yuCcKa 2 cM?. 
yucuio OOopoToB — 2800 B mMunyTy. M3yyeHo BauaHve culeqyioulux 06aBOK He 
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OpOcTb pacTBopeHHA: cyJbdata ammMonus 0,11 r-momb/a (ombiTE! 2 u 4), HOHOB 
au * — 0,01 r-non/a (ompirst 3 u 4); onbir 1 — tompKoc OJHHM aMMHaKOM. 
PHBBIC CKOPOCTH PacTBOPeHHA NpnBezenbl na puc. |. JImuelupiii xapaktep 
TUX KPUBbIX MOSBOJACT BLIUHCIMTb YeJIbHbIe CKOpOcTH (V) pacrBopeHuA ceped- 
a B pacTBopax pa3JIM4HOrO cocTaBa. B pacTBope, cosepxKallleM TOJbKO aMMHaK 
pmbit 1), v = 4,3 - 10-* r-monp-cm~®-cex-!; B pacTBope, cojlepxKalllem aMMuak 
cybaT amMonua (onbit 2),— 1,7-10-8; B pacrBope, coxep2Katllem aMMuak u 
Q(HbIM AMMMAYHEIM KOMIWeKc (ombiT 3), 5,4-107-§, a mp naquunn BpacrBope 
Hs, Mequoro Kommuiekca u (NH,),SO, (onpir 4) 7,2+ 10-8 r-ar-cm7?-ceK~?, 
Ji WSyeHHA 3aBMCHMOCTH CKOpOCTH pacTBOpeHUA cepeOpa OT KOHIeH- 
allMH aMMMaKa ObIJIM MOCTaBJIeHbI! ONDITELN PH CeLYIOMNX yCJIOBUAX: TemMepa- 


-4 =) 
10 2-MONb-CM Alpes -8 -2 
100 10 -2-moNne te ~cek* 
eS G0 
60 
2 a 
a) : 
¥ oon 
S S 2 
Q & 
ss S 
R ae 
S] 
4 en 
= Se 
Sy S 
| g 4 So 
S KO 2B 0 2-manbfn 
s 0 Nonugumpauun NHg ———> 
50 100 150 = 200 mun. 
Puc. 1. Kunerwueckne Kpupple pacrBope- Puc. 2. SaBHCHMOCTb CKop‘ CTH pacTBope- 
HUA cepeOpa B pacTBope aMMMaka C pa3- Hua CepeOpa OT -KOHLeEHTPauuy aMMHaka 


JHUHBIMA foOaBKamu: J — NHs3_ 3,36 
r-mMowb/1; 2—To xe + (NHa)2SO4 
0,11 r-monp/n; 8 —To xe, Cutt 
0,11 r-von/n; 4— To xe + (NHa4)SO 
0,11 r-momb/n, Cutt 0.01 r-non/nk 


ypa 70°, qaBseuve Kucnopoga 3 aT, KOHILeHTpalluA HOHOB Me 0,01 r-von/a, 
OHUeHTpallua” ammuaka oT 0,09 yo 3,3 r-mMomb/a. PesybTaTbl ONBITOB MpHBe- 
\CHBI Ha puc. 2. M3 nomyyeHHbixX WaHHbIxX culexyeT, YTO CKOPOCTh PacTBOPeHHA 
TBEJIMYMBaeTCA MpOMOpWWOHaIbHO TWepBOM cTemeHH KOHILeHTpalluH aMMHaKa 
b. pacTBope. 

J(1A BbIACHCHHA BJMAHHA KOHILCHTpaluH MeHO-aMMHayHOrO KOMIIWIeKCa 
blJla MOCTaBJIeHa TpeTbA CepHA OMbITOB: TeMIepaTypa 70°, HaBJIEHHe KUCJOpO- 
a3 aT, KOHIMeHTpallua ammuaka 2,3 r-mMona/I, KOHMEHTpalluA MEA MepeMeHnHa. 
€3yJIbTAaTLI STOM CePHH OMbITOB MpMBeeHbI Ha PHC. 3. 


| 


O6OcymeAeHHEe PeSYALTATOB 


Kak vu ObIIO MpeqMouoweno, wsyyaeMaA peakilMA OCJIOXKHeEHA Me JIeHHO 
pOTeKarolluM Mpolleccom JenomapHsalluH — CKOpOCcTb pacTBopeHuaA cepedpa 
YHCTbIX AMMHAYHBIX PaCTBOPaX OUCH HeBestuKa. JLoOaBKka cybbata aMMOHHA 
aME€THO IOBbIMMAaeT CKOPOCTh pacTBOpeHUA, HO JeHCTBMe eFO 3HAaYHTEJIbHO CJla- 
ee, YeM MeqHO-aMMHauHOrO KoMIueKca. II[puOaBeHve Cybara aMMOHUA K pac- 
BOpy, COMep2xKallleMy HOHbI MeqH H aMMMAaK, YBeJIMYMBAET CKOPOCTb pacTBopeHUA 
epeOpa IipuMepHo Ha Taky1o xe BemuuHHy (7,2 - 107°—5,4 - 10-8=1,8 - 107%) 
aK B oTCyTCTBHe Menu (1,7 -10-§ — 0,4:10-° = 1,3 -107*). Helticraue cyapara 
MMOHHA, BHIMMO, He ABJAeTCH KaTAaJIMTHUCCKHM (€rO MOKHO paccMaTpHBaTb 


* Memb JoOaBjeHa K pacTBopy B Bue ruqpookucn (24), uToObI He BBOAUTh CyAb*PaTHblli HOH, 
OTOPbIli TaKxe HECKOJIbKO yCKOpseT pacTBopeHve cepeOpa B aMMHAYHBIX pacTBOpax. 
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Kak Oydep MO OTHOUIeEHHIO K CHJIbHBIM WkeO¥aM, HOHY PHApOKcHuNa, KOTOuE 
3aMe)IdeT BOCCTaHOBJeHHE KuCIOpoga), Tora Kak Me/{HbIM AMMMAYHbIH KO 
TIeKC MOXKeT JIerKO BOCIPHHHMATb OHH SJeKTPOH H OONeryaTh AeNONAP Hs alld 
pacTBopsiomleroca OaropoqHoro MeTaua. B aMMMatHbIX pacTBOpax MCb sera) 
MeCHAeCT CBOIO BavIeHTHOCTb, UeM B CyJIbaTubIx (7), H MposykT peak — HO} 
Cu(NHs)s — ycTOHuHB H MO*KeT HakallMMBaTbCA B pacTBOpe B aayeu KOJIH 
yecTBe, Tora Kak MoH Cu* qucHpomopiuonupyer (2Cu* = Cur Cae ” 
= 7-10°). na peaxunu * 


Cu (NHg)f* + e = Cu (NHs), + 2NHaip_p) (2 | 
AG? = — 15,52 + 2(— 6,36) — (— 29,11) = + 0,87 xan; Ky = 0,23; Ey = + 0,038 0. f 


CranjapTuaa cBoOoqHat 2Heprud STOrO Mpomecca OuIM3Ka K HYJIO, HO Cully 
KOHIeCHTpalluA aMMHayHOrO KOMILJIeKCH) 

(De nono-coi cen! OMHOBaeCHTHOM MeqM B pacTBope Oyze 
60 = HeBelHKa (3a C¥eT OKHCJICHHA KHCIO 

E poyom), TO KOMIeKc \ByXBaJI¢HTHOI}) 
| Mequ OyeT JerkO BOCIPHHHMAaTb 3JIeEKTPO} 
HbI, BOCCTaHaBJIMBaTbCA HM 3aTeM Tepe} 
jlaBaTb MOJIYYeHHbIe YJIEKTPOHb!I KHCJIOpPO} 
ny (8ToT mpomecc oco6eHHO oOvlerdaeT 


Ss 
S 


S 


Chopocim 
pacmbopenua 


iE | CH BCJIENCTBHE OHOJIEKTPOHHOrO Xapak 
Tepa o6eux peak). TepMojuHamuye 

0 etl CKyI0O BepOATHOCTh MocseqHeH peakILHk) 
2 4 6 2-mone/i  ™MOXHO UJWIOCTPHPpOBaTb CIEL yIOUL MM 


Aonyenmpayua NH, ——> pacueTom: 


Puc. 3. 3aBHCHMOCTb CKOpOCTH pacTBO- 2Cu (NHz), + 4/2 Oxy PHO PAN HG Oem Pe 
peHHaA cCepeOpa oT KOHUeHTpaluu Mes 
— 2Cu (NH,)4*t + 20H’, (3) 


AG® = 2(— 29,11) + 2 (— 37,60) — 2 (—15,52) — (— 56,70) = — 20,24 xxau. 


IIpuBeqeHHbId pacueT H MOCTABJICHHbIe OMBbITLI NOATBepKWalOT, YTO aMMMAaUHI| 
KOMIIJIEKC OJHOBAJICHTHOM' MeqM JIerKO HM 6e€3 KMHETHYCCKUX OCJIOKHEHHH (UTC 
yacTo HaOslOqaeTcA Mp peaKUHAX MEXAy paCTBOPeHHbIMH BelULeCTBAMHU) OKHC# 
JIACTCH KHCJIOPOLOM, MOCTyMarwoulHM B pacTBOp H3 Tas0BOH da3sbl. OTcyTCTBhe 
KHHETHYCCKHX OCJIOXKHEHMHM MPM MepeHOce 9JICKTPOHOB OT MeTaJa K KMCOpopy 
aMMHauHbIMH KOMMJIEKCaMH MeIM MOTBEPKLaeTCA CJeLYIOULHM MpOcTbIM OMbr 
TOM: eCJIM K pacTBOpy, COJepKallleMy aMMHAaUHbI KOMIMJIeKC By XBaJIeHTHOH 
Me], OOaBUTb MeTaJJIMYECKY} Melb MH 3aKPbITb KOJIOY IpoOKOH, TO Mpoucxo- 
AMT ObIcTpoe ero oGeclBeyHBaHHe (BOCCTaHOBJIeHHe MeZH JO OHOBaJIeHTHOM); 
lip OTKpbIBaHHH KOJIObI pacTBOp CHOBa CHHeeT (OKHCJICHHE KHCJIOPOAOM BOs Ay Xa). 

B pesyJIbrare HHTeHCHBHOFO IpoTeKaHuA peakiuH (3) KOHLeHTPalluaA aMMHAaTs 
HOrO KOMIIJI€KCa OAHOBAJICHTHOM Me B PpaCcTBOPe CHJIbHO CHHKaeTCA HW AaMMMaU- 
HbIM KOMIVJI€KC JBYXBaJICHTHOM MeqH JerKO MOXKeT MpOABUTS CBOLCTBAa WenousA- 
pu3aTopa — IIPHHHMAaTb SJIEKTPOHBI C MOBEpXHOCTH CepeOpa Hu MepeaBaTb UX 
KMCJIOpOly, T. €. BbICTYMaTb B POM KaTaslM3aTOpa Mporecca pacTBopeHuA ce 
peOpa B aMMHauHBIX pacTBopax, yckopaxa 9Tor mpouecc. IIpupeqenHblii Hamu 
pacuer MOTeHIMaJla BOCCTaHOBJICHHA Me B aMMHayHOM pacTBope (peakuuA 2) 
HW 3HaveHHe CTaHapTHOro NOTeHW Masia cepeOpa B aMMHadHOM pactBope (+0,372B) 
MOSBOJAIOT CleNaTb 3aKJOYeHHE O TOM, YTO AIA yCMeuIHOrO Mepexoa 9JIeKTPO- 
HOB C MOBepXHOCTH CepeOpa K noHaM Cu(NH,),+*+ HeoOxoquMa Hu3Kad KOHILeH- 
TpalluA B pacTBOpe aMMHaYHbIX KOMIVI€KCOB cepeOpa H OHOBAJICHTHOM Meu. 
B MpHcyTcTBu KuCJOpoya KOHWeHTpallua HoHa Cu(NH3;)3 oueHb Masia u MoTeH- 


* CpBoOoqHble SHEPrHH OG6pa30BaHua BemlectsB, yuacTBYIOWNMX B peakUHAX, paccuHTaHb 
HaMM C MCMOJIb3OBaHMeM HOBeHIMMX WaHHbIX, TaK KaK BeEJHUMHbI, IpMBOMMbIe B CIpaBOUHMKaX, 
yacTo HepepHbt (1”). Tak, HampuMep, omm6ouHO 3Hauenne AG? = —40,8 KKkan JuHA Cu(NHs)at*, 
MpHBOAMMoe B CipaBounHke Jlatumepa (1%). 
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iL, peakulnu (2) OyweT yQoBMeTBOpATS TpeOOBaHHAM, MpeLbABAAeMbIM K T10- 
PHUMasaM KaTaJI3aTOpOB — HaXOQUTbCA M@KLY MOTeHLMasaMu pearupyloulAx 
PULeCTB: cepeOpa HM KucuIOposa (°). 
IIpupegennoe HaMH HeCKOJIbKO yIIpOuleHHOe IIpeqcTaBseniie O KaTaJIuTHYe- 
‘KOM J/@HCTBHH HOHOB Me] B AMMHaYHOM PaCTBOPe XOPOIO corsacyerca C BbI- 
Sbaevsi MMH TIOBbILNeHHEM CKOPOCTH pacTBOpeHHA Cepebpa. 

TlaHuble, IpHBeyeHHble Ha PHC. 2, CBUETEbCTBYIOT O TOM, YTO pacTBOpeHHe 
pppeOpa B aMMHaUHbIX PacTBOpaX ABJIAeTCA peaklluell MepBoro MopsyKa m0 


=) B WIpHCyTCTCTBHUH KaTa- 


3aTOpa — HOHOB Mey — jocTuraeT BemMunHBI 2,1—2,4 -107§ a-t- cm ?-cex7!. 
TO IipHMepHoO Ha 2—3 MopsAyKa HWKe BeEMYHH KOHCTaHT CKOpocrTei rerTepo- 
HHBIX PeakitMH paCTBOPCHHA MeTaJJIOB, KOHTPOJIMpyeMbIX CKOpOcTbIO yud- 
3HH. 

- Oco6eHHO HHTePeCHb! OMBbITHI, Pe3yJbTATbI KOTOPHIX IIpHBeeHbI Ha puc. 3. 
1A ONPeeIeHHbIX YCJIOBHH TpoBeqeHua oOlbira (cOcTaB pacTBopa, TeMlepa- 
pa, WaBMeHHe KHCOpOfa) WMeeTCA HeKOTOpas «IpelesbHad» KOHWEHTpALNsA 
JHO-AMMMadHOrO KOMIIVIeKCa, BbILe KOTOPOM CKOpOCTb pacTBOpeHusA Cepebpa 
cTaeTCA WpakTu4YecKH MOCTOAHHOM. OTa pefesbHad KOHIMeHTPalluA CBA3aHa 
) CKOPOCTbIO Aupysuu pearupylouluX KOMMOHEHTOB K MOBepXHOCTH cepebpa 
| XapakTepHa JIA MHOFOKOMIOHEHTHBIX TeTepOreHHBIX PeakUMH (Hallpumep, 
aKILMH PaCTBOPeHHA ONlarOpOAHbIX MeTaJIJIOB B WHaHHCTbIX pacTBOpax B IIpu- 
ie TCTBHM Kucwopoja). Hasmune NpexedbHOH KOHILeHTPaluH MeqHO-aMMuayHOrO 
JOMIIJIEKCa ABJIAeCTCA YOCAUTEIbHbIM JOKa3aTeJIbCTBOM TOO, UTO OH MpMHAMaeT 
'gacTHe B peakI[HH PpacTBOpeHHA cepeOpa B AMMHAUHBIX PacTBOpaXx, MepeHoca 
II€KTPOHbI OT MeTaJIa K KHCOpOLY, MOBbIMaeT CKOPOCTb Mpomecca, CHHKAaeT 
/emHOe MelicTBHe KMHETMYECKHX OCJORKHeHHH, T. €. ABJIAETCH KaTasIM3aTOpoM. 


MMaky, KOHCTaHTa CKOpOocTH koTopoii (= 


YpasbcKMH MoMTeXHHYeCKHH MHCTHTYT Toctynuso 
um. C. M. Kuposa 10 IX 1959 


LWMTHPOBAHHAS JIMTEPATYPA 
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Jloxaagm Axagemun nayk CCCP 
1960. Tom 130, Ni 4 


PH3BHTECKAH XHMH PY 


O. H. JIYKBAHOBA, akagemuk TI. A. PEBHH]EP u ©. M. BEJIOYCOBA 


KMHETHYECKHE OCOBEHHOCTH FAUAPATAUWHMOHHOTO 
TBEPAEHUA CYJIbPATOB 


UccneqopaHve rufpaTal\MOHHOrO TBepeHHA CyJIbaTOB C PasJIMUHbIMU Kal 
THOHAMH TipescTaBJAeT OcOGbIM HHTepec. CocTaBJIAA eEMHY!IO rpylly MuHepadby 
HbIX BSXKYILHX BellecTB MO KlaccnukKauuu YKypaBsaepa — Moujanckoro (?,* 
C OOULMM XHMH3MOM B3aHMOJ[eHCTBHA C BORO, CyJbaTbl MOSBONAIOT WMpOK| 
BapbupOBaTb ycCJIOBHA KPHCTaJMusalMOHHOrO CTpyKTypooOpa30Banna. OHH 
OOHapyXuBaloT pasJINYNA MO KpHCTaJJIMYeCKMM CTpyKTypaM ruypaToB, MO pacy 
TBOPHMOCTH 93TUX THApaTOB HW UCXOHbIX Oe3BONHbIX COJeH, MO CMOcoOHOCTY) 
OOpasOBbIBaTb YCTOMYHBbIe MepecbIIeHHble PaCTBOPbl B YCJIOBMAX KOHILCHTPH} 
POBaHHbIX CyCHeHsHit. q 

Kak lokasaiu padoth E. E. Ceranopolt c corpyqHukamu (?-°), MpouHoctTtt 
TMCMepCHbIX KPHCTaJIH3allMOHHBIX CTPpyKTYp TBepAeHHA He ABJIAeTCA MpocTor 
OWHOSHaAYHOK (yHKWMeH XHMMUeCKOrO COCTaBa H CTPOCHHA HOBbIX TBeP]{bIy 
tba3 H OMpeyeseTCA B OCHOBHOM KHHeETHKOH OOpas0BaHna STHX tas. BaxkuHel| 
WIHMH KMHeETHYCCKHMH XapaKTepHCTHKaMH Ip STOM ABJIAIOTCA MpOOJMKUTEIbI 
HOCTb HHJYKUHOHHOTO MepHoda KpHcTaJJIM3allM“H WM CKOPOCTb KpHcTaJJM3allny 
rHApaToB. OTH XapakTepHcTHKH ObIIM NOJyYeHbI HAMM [JIA KOHILCHTPHpOBaHHbly| 
cycleH3HH JeBATH cywb(aTOB, MyTeM H38y4eHHA KMHETHKH TEMVJIOBbITeJIeHUS! 
IIpH PuApaTaluu YaCTHYHO WJM MOJIHOCTbIO O6e3BOXKEHHBIX COseH, KHHETHKN WX 
PpacTBOpeHuA, CTpyKTypooOpa3s0BaHHA B CYCIeCH3HAX HM MapaJebHO MpOBOAUBY 
IWAHXCA MHKPOCKOMMYeCKHX HadsOReHuH. Mertoybl uccieqOBaHHA OMMCaHbl HaMy| 
pauee (°-), 1 

B coorpercTBHH C THMOM KHHeTHYeCKHX KPHBbIX THApaTalluu u TBepeHuAl 
BCe HCCJIeLOBaHHble COJIM MOMKHO pa3sjleMTb MO KpaHHeH Mepe Ha ABe rpyMbl) 
B3AB IPH 3TOM 3a OCHOBY MpOOJOKHTeJIbHOCTb HHAYKIMOHHOrO Nepuoga Kpu- 
CTaJJIM3alH T; HW COOTHOWeHHe MexKYy STON BeHYHHOH WH BpeMeHeM MOJHOH 
rH{paTaluu COJIM Tp. y 

OcoOeHHOCTH KaxKOH M3 STHX TpPyNM YeTKO BBIABJIAIOTCH UpM usyueHuy 
BJIMAHMA Ha KHHETHKYy ruypaTalW Takux PakTOPOB, KaK JMCMepcHOCTb UCXO]y 
HOH COJIH WM KOHIeHTpallHA CyCHeH3HH, T. €. OTHOWeHHe Boga/TBepyad casa 
(B/T). Ha pue. 1 noKas3aHbl Ba KpaiiHux cilyyad BIIMAHHA UCXOHOH ucniepe- 
HOCTH Ha KMHeTUKy rufpatalluu cybdaros: CdSO,-H,O u Na,SO,. eps 
W3 HUX HMeeT YETKO BbIpaxKeHHHIM HAAYKUMOHHDIM NepHok KpHcTadM3alluu rug- 
pata CdSO, -*/;H,O, ycrolunsporo mpu 20°, yOprBarouluit Mo Mepe yBenuueHua 
AuciepcHoctu ucxogHon comu. IIpu stom tT, (cooTBeTCTBYIOWLUH ypOBeHb TeMO- 
BbIJeCHHA MOKA3aH IIPOCTbIM HyHKTHPOM) JIMIb B 2,5—3 pasa MpeBocxoguT T;, 
Tako Ke THI KMHeTHUeCKO KpuBOH rusparallun C aHaJIOrHUHOL 3aBUCUMOCTHIO: 
OT AHCIepCHOCTH HMeeT, KaK H3BeCTHO, CyJbaT KaJIblluA — OesBoRHbI nan 
NOJyBOAHbIM rulc. CoBepiieHHO HHOH XapaKTep KHHeTHUeCKO! KPpHBOH JaeT 
B STUX YCJIOBHAX CyJbaT HaTpuA; T;~0 MH ABJEHHe TOPMOX*KeHuA ruAparalluHi 
TeM OOJIee CHJIbHO BbIPaxKeHO, YEM HW KE TJMCMePCHOCTh HCXOAHOL comu. Tak, 
WIA COM C YCIOBHOM yXebHO MoBepxHoctbw S = 3000 cm?/r (m0 ~Tosaposy): 
50% rugpatalwH JOcTuraeTca JIM 10 UcreyenuH 3 Uac. BsauMoOselicTBUA C BO- 
HOW (tr = | cyTku). HaOmogzenua c NosapHsalNOHHbIM MUKpOcKONOM yxe IpH 
HeOOsbIuMxX yBeIMYeHHAX (400 X) TOsBOMAIOT yCTaHOBUTb MIpHyHHy pe3sKoro 
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PPMOXEHUA THApaTaluH — OOpasoBpahuve Ha MOBEPXHOCTH KPHCTaMJOB HCXO- 
DH COJIH CJIOA MJIOTHO CpOClIMXCA KpuCcTaOB ReKaruppata. Iloqo6upie saBuie- 
MA TO CHX NOp ObIIM OOHapy2KeHbI TOKO AA TpyAHOpacTBOpHMBIX BeULeCTB 
MaJIbIM KosPuHeHTOM Judby3suv. Ito ABsMeHve UM CBASaHHYy!0 C HUM MpsMyt0 
PONOPILHOHAJIbHOCTh M@XKJY BeHYHHOM yYyCOBHOH yesbHOH MoBepxHOcTU 
KOJIMYCCTBOM COJIH, rHpaTupytoulelica 3a MepBble 3—5 MUH., HelpaBuJIbHO 
PIO Obl OTHECTH 3a CYeT FHApaTalluu OesBoAHOH cou 6e3 MpeyBapuTesbHOrFO 
jacTBopenun. IIpamble usMepeHuA KOHUeHTpallun cywbdbaTa HaTpusA B BOLHOL 
#aSe CYCHeH3HH IIpH WHTCHCHBHOM IlepeMelUMBaHHH HM JOCTaTOUHO GOVIbINMX 
\/T nosBonsior O6HapyXUTb MepecbileHuA, COOTBETCTBYIONIHe TAaOJIMYHbIM 3Ha- 
PHHAM Me€TaCcTaOHJIbHOH pac- 
BOPHMOCTH Oe3BOJHOH cou 
pH WaHHOH TemMepatype. 
JOpasopanue KPHCTaJJIMKOB 
HUpaTa HelocpescTBeHHO y 
IM Ha NOBepXHOCTH HCxoO]- 
OH COJIH BbI3BaHO, CJleqO- 
HATCJIbHO, BbICOKHMH CKOpo- 
(HMM OOPas0BaHHA 3apOsbl- 
seH KPHCTaIM3alHH WH UX 
ter Il0 CpaBHEHHIO CO CKO- 
CTbIO uddy3HH WOHOB 
PH B pee 
| IIpomexyTouHoe  novio- 
keHHe MO Tully KyHHeTHYe- 
WX KpHBbIX TuypaTaluu 


TBepeHuA) 3aHHMarIOT 0 700 60 
yabpatbr Mg, Zn, Cu, Co, eee ots ie 
‘all bs 
f (MoHOrHapaTst), — 06 Puc. 1. A — Kunetuka TenJopbiyqeienia mpu rugpata- 
aouyMe MasbIM tT; (1— wan CdSOg-HO, B/T = 0,21: 1 — S = 2400, 2—S = 
MHH.) uw cCua6O BbIpaxkeH- = 4700, 3—S= 7100 cm?/r u NasSOa, B/T = 1,20; 
IM TOpMoxeHvem ruypa- 4—8 = 500,5—S = 2800, 6—S=5100, 7—S= 


HH = 7200 cm?/r. 5 — 3aByucuMmocTb Q mocme KoHIIa MHAYK- 
: IMOHHOrO TepHosa (B MpoOleHTaX OT TeMOThI MO.HOTE 
Aaa OObACHEHHA pasJIn- rHpaTauuu) of AHMcnepcHoctu (S) ucxoqHol conu 
HH B KMHeTHKe rHApaTawun 


Yab@aTOB C pasHbIMH Ka- 
MOHAMH HaM KakKeTCA WesecooOpasHbIM IIpMBJIedb COBPeMeHHble MpescTaBuie- 
MA TEOPHH CTPyKTYPbI pacTBOpoB deKTpOMMTOB (°) H CBeEAeHHA O CTpyKType 
PHCTaIOrMApaTOB UccIeqOBaHHEIX Covel. M3BecTHO, YTO B KOHILEHTPHpOBaH- 
BIX PaCTBOPaX MHOPMX PUApaTHPYIOulAXcA cole CTpyKTypa KOOpMHAalMOHHON 
epb! KaTHOHA TOXKeECTBeHHA C ee CTpyKTYpOH B KpHCTasNOrMzApatax. Takoe 
OTBETCTBHE MEK TY CTpykTypOH PacTBOPOB HM KpUuCTaMOrUApaTOB us UCC JIeMO- 
aHHBIX HaMM cyslbctbaToR ocyllecTBuIaeTcA y comeH Na, Mg, Zn, Co, Ni, Fell, 
ra Kak cysbdatet Cd u Ca oOHapyxKuBaloT B CBOUX YCTOMUMBIX KPUCTaJJIO- 
[paTax Ooulee Hu3KOe KOOPAMHAalHOHHOe YHCVIO (K. 4.) KaTHOHA N10 Boge (y Ca 
, y Cd<3), vem o6bluHO HaGmOaloleeca Y STHX KATHOHOB B pacTBopax Covleli 
Ca 4,6, y Cd 6). Moxuo nowaratb, YTO paOota OOpas0BaHHA 3aposbllel KpH- 
aIH3allMH, a CJIEOBaTeJIbHO, MH YCTOHYMBOCTh MepeCbILMeCHHbIX PaCTBOPOB, 
Opasyrouluxcd Mpu ruspaTalluu CcO/IM, CHMKaeTCA NO Mepe yBeMMYeHHA COOT- 
eTCTBHA MeXKLY CTPyKTypOl pacTBopa H BbIeAIOMerOcA M3 Hero KpHCTaJIJO- 
pata. AnasoruuHoe ABsIeHHe BCTpeyaeTca pM KpUCTaJJIM3alluu 3 paciiaBa 
CNECTB, JJIA KOTOPbIX HajlexKHO YCTaHOBJIeHO pasJIMUMe B CTpyKTypax paciaBa 
-TBEpAOro coeuHeHUA (2¢PUpbI CaMMILMOBOH KUCJIOTHI), YTO BbIpamwkaeTCA OOJIb- 
IMM 3HaueHHeM T;. O6pa3s0BaHHe HanOoulee yYCTOHYMBbIX MepecbILeHHbIX pac- 
BOPOB HaOOfaocb y cysbctpatos Sr u Ba. Hatipumep, qua cybhata crponnsA 
OJIYYeHbI CTOKPaTHble OTHOCHTEJbHbIe NepecbIMeHHA Mp T;, PaBHOM HECKOJIb- 
uM MunyTam (1°). [Ip stom u3MeHeHHe K. ¥. KaTHOHA NO Boze JOJKHO ObITb 
YeHb pesKuM — OT 6 Hun 4 ZO 0. 
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B KaxKylleMcs MIpOTHBOPeYHH C BbICKAaSAHHbIM 3leCb MOMOXKCHHEM HAXOMUTC:) 
cysbbat HUKeIA, PHApaTalluA KOTOPOroO OT MOHOrH pata JO 7-rujypata npOveHay 
c 60bIuuM T;. OqHako, Kak llOKa3aJIM W3MepeHHA KOHIeHTpallHn B nponeay 
paCTBOPeHUA STOH COJIM MU KMHETHKN TENJOBbINeCHHA IPH THApaTalHH C pasHbl; 
mu B/T (pune. 2), OombIOH HHAYKIMOHHBIM WepHO BbIsBaH MEJJICHHbIM PacTBO} 
peHHeM COJIH: TMocse AOCTHKEHUA MOCTOAHHOM KOHIeHTpallMu pacTBopa (mpi 


renuioTe pacrBopenua 30 Kal Hy 


1 rH,O) rennoppiyetenve pesky 
ycKopsietca. OTOT aiekt, coor; 
BETCTBYIOUMH + HavaJly KpHcTad 
M3auun ruypata, ocTuraercs} 
OO Sere eee IIpH OTHOCHTeJIbHbIX TMepecbillle; 
Huax C/C, = 1,09, uTo yKasbIBae | 
Ha UX MaJlyI0 yCTOMYHBOCTbY 
Takum O6pa30m, cybiaT HUKedIS| 


MOXKHO OTHECTH K TOM %e KHHE} 
THYeCKOH pyle, uTO Hu cymbal 
l peek Se Tat Mg, Zn, Na. Caenyer orme| 


ny, el 
Ho 60 0 180 A Muh yTR, YTO CybtpaT HaTpHA, TO} 


hanna fe H,0 


G 
Puc. 2. Kuneruka TensoBbiyqeieHuA mp rypata- ply peat: ae 
uu NiSOg-H,O. {-—-B/T = 0,65, 2 —B/T= O0co6oe MecTO B aHHOM KkJac 
=Tf,00, 3—BT= L405 cupukalluv, Tak Kak WIA Herg 


CTPpyKTypa KOOpAHHalHOHHON ce} 
Ppbl KATHOHA COOTBETCTByeT He? TOKO CTpyKType erO KOHICHTPHPOBaHHOrY 
pacTBopa, HO M KBagHKpHCTasJIMYeCKOH cTpykType BOybI (K. 4. 4), uTO} 
10-BHJJMMOMY MU ABJIAe€TCH TPpHuHHOH ero KpHCTaJJIM3alMH B yCJIOBHAX KOH} 
ILCHTPHPOBaHHbIX CyciieH3sHH  fan/e 
6e3 3aMeTHOrTO HHAYKUMOHHOrTO |= 7 a | 
TepHoyla. 
HeojyuHakoBasa mpupoyja 0 
MHIYKUMOHHOTO) epHolqa y 
25 


couleH — lpeycTaBuTesel pa3- 
JIMUHbIX KHHETHYECKUX Ppynu— 
cyJIbaTOB HUKeJA HW KaMMUA — 
IIpOABIAeTCA TIpH s3aTBOpe- 
HHH UX MOHOrMApaTOB Hacbl- 
UL€HHBIMH pacTBOpaMH CcooT- 
BeTCTBYIOULUX comeH. Kak 
BHHO 3 pHe. 3, B Cayyae CyJIb- 


(ata Sess mee ed PSS eelgese Puc. 3 Kunermka TeCNJIOBbINCICHHA IIpH THApaTallHy 
temo PaeTBOPOM  eytteer- S049 Iu) NiGOaHiO 8 saanpent 
Bool — 1, 5; HaCbIL,eHHbIM paCTBOPOM COOTBETCTBYIO: 
ruypataluu COJIHM, CHHMax jel comm —2, 6; HacbIIeHHbIM pacTBOpoM c jo6aB: 
JIMUIb StpPeKT TenOTHI pacTBo- Kamu yctoliumBoro Kpuctasmoruypata — 3 (20%) u 4 
peuus. TouJbKo lyre ymenb- (60% oT Beca HCxoQHOH com) 
meu paOoTsl oOpasoBanusA 
3apOJPleH KPHCTaJJIM3alHH, B aHHOM CJlyyae NyTeM BBeEeHHA KPHCTaJIH: 
WeCKOH 3aTPaBKH, MOXKHO BbISBaTb CHHKEHHE T; NepHola MH CBeCTH erc 
MpakTHYeCkH K HyvO (puc. 3, 3, 4). Cyapar HuKela, He OOpasy1ollu ycrTou. 
YHBPIX Me€PeCbIULeHHH B YCJIOBHAX KOHILEHTPHPOBaHHbIX CycNeH3ui, yxKe py 
3aTBOPCHHH HacbIILeHHbBIM PaCTBOPOM THApaTupyetcsa 6e3 MHAYKMMOHHOrO Me 
puoga (puc. 3, 5, 6). 

Bee HccleqoBaHHble COM Tp BsaMMopelicTBHH c BORO B yCOBHAX: 
KOHICHTPHPOBaHHBIX CYCIeH3HH aioT Mp TBepkeHHM MpouHbIe KpucTas- 
JIHM3aHOHHBI€ CTPyKTYPbl IIpH OTHOCHTeJbHO BbICOKHX B/T — Kak HHMBH- 
AyaJibHble, Tak HW B CMeCH C HHEPTHBIM HallOJIHHTeeM (MOJIOTHIM mMecok), 
VE BBOAMJICH HAMM JIA MpeMOTBPAaMleHHA CeqMMeHTalMu pu Oosb- 

UX : 
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Vs ta61. 1 BugHo, uTo cysmbiat HaTPHA OTHOCHTCA K COJIAM, CMOCOOHBIM K 
[paTalMOHHOMy TBepfeHHIO, YTO Tpexye OTpualocb. OHako 3TO CBOLMCTBO 
MOABJIACTCA JIMIIb MPH B3aTBOPeHHH BOOM MyTeM MpONuTKH, 6e3 Mexanuye- 
Oro I€peMelIMBaHHA, UTO BbI3BaHO BeCbMa MaJIbIM 7. 

B vTa0a. 1 MpuBoxaTcd TakxKe 3HaYeHHA MPOYHOCTH KOaryJAMMOHHBIX 
‘PYKTYP, BOSHHKAaIOULMX Mocue MeXaHHYeCKOrO pa3spylIeHUA MepBOHAYAJIbHbIX 
DMCTAJIJIM3AIlMOHHBIX CTPYKTyp H OOlaatonluxX MpouHocTAMM Ha TOpAOK 
ipse MOCMEHAX. ITO TOKAa3bIBaeT, YTO IPOUHOCTH KPHCTAJMMSAMMOHHbIX CTPyK- 
‘P B JlaHHOM cuJlyyae He ABIAeETCA 


eal Owiriiica all 
[€ICTBHEM TOJIbKO pe3KOrO yMeHb- 


eHUA sya pH ruypatanun Oowb- IIpouroctb JMCMepCHBIX CTpykKTyp Tp 
WHCTBAa HCCJI€qOBaHHBbLX cove. THApaTalWOHHOM TBepTeCHuH cymbpaTos 
_ IIpeatoxxennoe omomHeHue K oe eine 
laccupuKaluv BAXKYULUX BeILeCcTB 6 Bs 
TIIPHHUMMy COOTBETCTBHA CTpyK- Gone = B/T =a 
p PacTBOPpOB H UPOMYKTOB ruypa- emi /r Zé KpucrT.| Koar. 
UMM MIPHMeHHMO JIMWb K Bellect- os 
IM, OOpa3yIOUlMM HCTHHHbIe KDpH- 
aJIOPHApaTh! Mpu Bsa MCT 
| eed P pL ESO nk uo isie eon aeule 
BOOM, T.e. K COeCJHHEHHAM, B se 500 | 4,2 1:5 betel Os 
ple BOJa BXOJHT B MOVJIeK ' 
P a a ee FaiS Og DA I0, 78 0 le aan eo 
ypme. K unculy TakHxX BsAKYULMX 
j A. BR 
-Ib3A OTHECTH, HallpuMep, cuuJu- NiSOg 8000 | 1,0 1:3 | 25,6 | 0,5 
(TI KAJIbILMA, MPOMyKTbI B3aNMopel- CdSO.z 2400 | 0,2 | 1:0 | 166 | 0,8 
BUA C BOMOM KOTOPbIX HE SABJIAIOT- OOO SO ae ead — 


IpOCTbIMH KPpuCTaIMOrM“yApaTamMu. 

HBepCHA BAKYUIMX CBOHCTB pu Mepexoje OT CHJIMKaTOB H UX aHaJo- 
B MO MepHoyquyeckKoH cucteme Meunyejeepa kK cysbidatam (3), No- 
JMMOMy, CBA3aHa C TeM, 4TO WIA CyJIb(aTOB XapaKTePHO BXOXKEHHE BOJBI 
MOJICKyY IAPHOH (opMe B KOOP HHAaWMOHHy!O ciepy KaTHOHAa. ITO BbI3bIBaeT 
MABJICHHE BSYKYULHX CBOMCTB Ip YMeHbIeHHH paluyca KaTHOHAa B Ipejemax 
HOH NMOArpyunbr mepvomuyeckok cuctembi. [upspatraliua Ke CHHKATOB BbIpa- 
AeTCA Tipexkse Bcero B H3M€HeCHHH CTPYKTYPbI AHMOHA HU B CJlygdae ero yBeJH- 
HUA BAMKYULHeE CBOHCTBA JIOJDKHbI YCHJIMBaTbCA 0 Mepe YBeJIMYeHHA payuyca 
THOHa, 4TO HM HaOmO,aeTCA. 


Kadhetpa Koumou“qHOu xXuMuH Tloerynusto 
_ Mocxogsckoro rocyfapcTBeHHOTO yHMBepcuTeta 31 X 1959 
um. M. B. Jlomonocosa 
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Jloxxagn AkaweMuu HayK cccP 
1960. Tom 130, Ne 4 


@PH3HYECKAA XHMH;} 


WU. WH. MOWCEEB, M. H. BAPFA®THK u uaex-koppecnonyent AH CCCP A. K. CbIPKH. 
PEAKILHH OKUCJIEHHUA OJIE®UHOB 


B xoje u3y4eHuA B3aMMOJeHCTBHA MexKAy XJOPHCTbIM NaJiayvem U oseqpy) 
HaMH MbI OCYULECTBHIM CuleyIouve peaKWMH OKHCJeHHA OseEUHOB B KapOOHHJE 
HbIe COCIHHEHHA: 


CH, = CH, + H.0, = CH,;CHO + HO ( 
CH, = CHp + 2/202 = CH3sCHO c | 


On HO 
| 


I 
ae 
CH: =CHi+ H,0+20= > =0=CH,CHO +| ) . | 
YY 
O HO 


Bce peaklu MporeKaloT B IIpHCyTCTBUM CO/leH ABYXBaJICHTHOTO Naiaqua, KC 
TOpble HrpaloT pOJIb KaTasH3aTOPOB OKHCJIeCHHA. 

TleppoHayaJIbHO WeJIbIO Hallie paOoTb! ObIIO uCCeOBaHve peakIlMu come 
Pd! ¢ onecbuHamMu, Kak IpuMepa peakWwi, MpoTeKatoulux 4uepes IpOoMexyTOU 
Hoe OOpas0BaHHe T-KOMIVICKCOB C HaJIHYHeM LaTMBHbIX cBxA3eh. Ilo-BuyqumMomy 
T-KOMIMIe€KCbI OJEPUHOB HW yrsIeBOMOpOROB alleTHMeHOBOTO pAZa C WepeXOHbIM’? 
QJIEMCHTAMH ABJIAIOTCA IPOM@XKYTOUHBIMH COeCMHCHHAMM BO MHOrMX PeakUHAs 
He€HACbIILLeHHBIX COeqMHeHHH. B uacTHOCTH, NpMcoeqHHeHHe BOMbI K alleTHJeH 
mo peakuunu M. I. Kyyepopa nporekaeT, BepOsATHO, Yepe3 CTaquIO OOpa3z0BaHH! 
m-KOMIWIeKca alleTHJleHa C HOHAMH JByXBaJieHTHOH pTyTH (1). Ecrb ocHOBaHu 
WoularaTb, YTO OOpas0BaHHe T-KOMIIJIEKCOB HMe€eT MECTO TakiKe IIpH peakiHa’ 
OKCO-CHHT€3a, HEKOTOPHIX PeaKIHAX NOMMMepH3alluu alleTuJIeHa H Apyrux. ' 

B cBA3H C STHM HCCJIEMOBaHHe CBOHCTB T-KOMIJICKCOB OJIEPUHOB C MeTaJiJIaM) 
lipegcTaBsineT OOMbIUOH TeopeTHuecKHH uHTepec. IIpeqcraBuTesem aToro Ksacc! 
coeqHHeHHM ABJIAeTCA Cob Lelize (7) — K[PtCl,C,H,]. Sto ycrotunpoe coeny 
HeHHe, CTaOUJIbHOCTb KOTOPOrO O6yCJIOBeHa TEM, UTO IOMUMO JOHOPHO-aKllenTop 
HOM CBA3H B KOMIIJIeEKCe, BEpOATHO, HMECT MECTO TaK2XKe TaTHBHOe B3aHMOeHcT 
Bue (*,*), B pesysibTaTe Yero NOHMKaeTcA SpeKTUBHIM NOMOKUTeIbHBIM 3apa. 
Ha yIrvlepOAHbIX aTOMax ovleuHa. Angepcou (°) NoKasaJ, YTO pH KuNAGeHH 
BOAHOrO pacTBopa coum Llel3ze MpoucxoyuT paciiay YTOrO KOMMsIeKca C BbINeUE 
HHeM MeTaJIIMYeCKOH WiaTHHbl. B mpoxykTaX peakWuu Obl HaliqeH yKCyCHbI) 
aJibderuy. MoxuHo jlyMaTb, YTO CyUeCTBEHHOe 3HaveHHe JIA STON peakIlHH uMee 
NOJIApW3alun C-aTOMOB JBOMHOM CBA3H MU, CJlCLOBaTeJIbHO, NOAApPHsalluA CBAs 
C—H nog jelicrsuem WentpatbHoro atoma. Ec 3To Tak, TO peakilua nad 
JiaqMeBoro aHasora cou Ilelize c BOOM LOMKHA MpOMCXO_UTb ObICTpee 3-3 
MeHbIlero HOHHOTO payuyca Pd U, Kak 9TO MOXKHO NOaraTb, MeHee BbIPAKeHHO 
cilocoOuocTu 4 d 3JIeKTpOHOB MasWaluA K JaTHBHOMY B3anMMOselicTBUIO MO cpak 
HeHHIO ¢C 5 d 3JeKTpOHAMH TwaTHHbl. 

Takum 06pa30M, €CTb OCHOBaHMA NOJaraTb, YTO BOCCTaHOBJICHHe Cosel Mad 
JalMA B BOWHBIX pacTBOpaX pW AecTBHH O/e*HHOB HH OKUCH yrsepona ( 
lpoTekaeT wepes OOpasoBaHue H paciiaf, COOTBETCTBYIOUIMX T-KOMIIeKCOB. 31 
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AKUMA NOJyUNJla NPHMeHeHHE B aHaJIH3e YIJIeBOOPOMHbIX Fa3s0B Kak Kade- 
sCHHaA peakinA Ha ONepunbl HCO ("), aTakxKe Oblla MpeqioxKena WIA BbIeNe- 
HH MaJwlaiMa W3 erO BOAHBIX paCTBOPOB, COsepxKalluX Lpyrue Gnaropoyubie 
rasbt (*°). Tem He MeHee XHMH3M peakUHH OeuHOB Cc COMM Nasmmaqna 
PaBaJiCA HepacKpbiTbIm. Duviuic (°) Hallie, YTO NpH BOCCTaHOBJIeHHH coveli 
MWaqux B BOQHOM paCTBOpe STHJIEHOM OOpa3yeTCA yKCYCHbIM alblerng. Co- 
FACHO JIPYTHM aBTOpaM, IIpH peakUuu sTHIeHa c PdCl, o6pa3yerca quxsop- 
ja (*). OTHOCHTebHO XapaKTepa MpoxyKTOB peakIlMu B cayyae roMOJIOrOB 
lileHa K HavaJly BbINOMHeEHUA STON padorsl (Kone 1957 r.) B aMTepaType HH- 
HWKUX JAHHbIX He ObIIO. 

|| Mccneqopanne peaki\Hi B yCOBMAX, KOrla MpoucxoguT o6pasoBanue MeTaJ- 
Meckoro NalwlaquA, CBASAHO C HeyOOCTBaMH, OOyCJIOBJICHHBIMH epulluT- 
THIO COJeli MasaquA Mu BbICOKOM KaTaJHTHYeCKOli aKTMBHUCTbIO MeTKOMUC- 
pcHOrO MeTaJIMYeCKOrO NOpOUIKa, Ha MOBepXHOCTH KOTOpOrO MoryT HATH 
ippwuHble mpoteccnl. IIpexcraBsiasocb WesmecooOpasHbIM MpoBecTu STy peak- 
HHO B IIpHCYTCTBHM OKUCJIMTeIA, KOTOPbI, He B3aHMOJlelicTByA Cc OetpHHOM U 
OMyKTOM ero IipeBpallleHuA, OblI Obl CMOCcOOeH OCTATOUHO ObICTPO OKUCJATb 
Jayui, MpesoTBpalilad ero Bbillaenue u3 pacTBopa. B KavectBe Takoro pojla 
MCJIMTeIA, CCH CYAHTb NO CTaH{apTHbIM OKHCJIMTeJIbHbIM MOTeHILMaJam (°), 
TYT CJIW2KUTb NepeKuCb BOMOPOZa B MOAKUCCHHbIX pacTBOpaXx, XHHOH, KUC- 
pod H HeEKOTOpble ipyrue coequHeHuA. 

| Hatu OnbiTbl mo0Ka3aJiH, YTO pasOaBJICHHbI€ COJIAHOKUCJIbIe PacTBOPbI XJIO- 
fCTOFO Malaqux, cowepxKamue 3—5% Mepekucu Bosopona, Np 40—45° mer- 
|HHO MOPJIOULalOT STHJICH HW MIpOlMusieH Cc OOpas0BaHHeM COOTBETCTBEHHO yKcyc- 
}rO aibfleruya u alleroua. Merasiumueckui MadiiaquH Mpu STOM He Bbillayaer. 
1KUM OOpa30M, B 9THX YCJIOBUAX PeaKIUMA BOCCTAHOBJEHHA COMM Nalaqun 
KeHHOM COMpoBoxwKaeTcA OKUCJeHHeM OOpasyiolleroca Mpu TOM NaJaus He- 
tKUCbIO BOROpoa: 

| CyMMapHad peakiua MpeyctaBsaeT co6ol oKucieHue ONecduHa, NepeKucbio 
lopoda BKkapOoHMsbHOe cOeqHHeHHe. OgHakO, HapaAyy COCHOBHOM peaKrlueli, 
PacTBoOpax MpoOucxoANT pasJowKenne MepeKUcM BOLOpOsa Ha KHCMOPON M BOPY. 
|KOPOCTb peaKIHH C MOBbILMeHHEM TeMIepaTypbl BOSpacTaeT 3HAYHTeIbHO OBICT- 
¢e, UCM CKOPOCTb OCHOBHOrO Mpollecca. OTH OOCTOATEIbCTBA, a TakxKe Cro0co6- 
OcTb TlepeKHCH BOOpOa OKUCJIATb KapOOHUJIbHble COCAHHEHHA 3aTPYNHAIOT 
jydeHHe peakWuu CouleH Massaqua c oneduHaMH B STHX YCIOBUAX, 

| n-BeH30XHHOH ABJIAETCA PeareHTOM, MO3BOJIAIOULHM OCYLIECTBHTb OKUCJICHHe 
e@HHOB JOcTaTOUHO ObICTPO B OYEHb MATKUX ycJOBHAX. OOpa3ylouluica UpH 
?akUMH XMHTHAPOH B KHCJIbIX pacTBOpax He BOCCTaHaBJIMBAeT COM Naswaqna. 
| HejocTaTKaM, IIpHCyWiHM STOMY OKHCJIMTeIO, CuIeqyeT OTHECTH TpyHOCTH, 
§A3aHHDbIC C BHIAeJICHHeEM NpOAYKTOB OKHCJICHHA H3 peaKIMOHHOM cMecH BCJIe]- 
PBue JIeTyYeCTH XHHOHA MU XHHTHApoOHa. 

| Kucaopo pu OTCyTCTBHH ApyruxX BelleCTB OY€Hb MeICHHO OKHCJIAeT 
TamlMdecku Namtiaquu. Tlosromy MbI MoMmbiTaqucb HaliTH TaKOH OKMCJUTEIb, 
DTOPbIH Obl Obl CMOCOOeH OKHCJATh MeTaJJIMYeCKHH Masiaqu, a ero BoccTa- 
DBIeHHaA POPMa OKUCJIAJIAaCb Obl KUCMOPONOM. 

| Ham yygasiocb noKa3aTb, YTO B KayecTBe TaKOrO OKHCJMTeIA MOryT ObITb 
t10b30BaHbI COJIM OKUCH MeM B pacTBopax rasoreHugoB. B pacTBopax a30T- 
KHCIbIX WIH CepHOKUCJIbIX COJIeH OKMCJIEHMe MeTaJIMYeCKOrO Maaqux Co- 
if 
{ 


MH- OKHCH MeM TepMOMMHAMMYeCKH HEBO3MOXKHO. B pacTBopax rasoreHuyoB 
feeT MecTO OOpa30BaHHe allHOKOMIIeCKCOB THA PdX;- . B pesyabrare storo 
jaHlapTHbIM OKUCJIMTeJIbHbIM MOTeHIHa Ee ypao HOHM2KaeTCH. C apyrou cTo- 
Hbl, B IIPMCYTCTBHH FraJIOreHH-HOHOB BOCCTaHOBJIeHHe HOHOB By XBaJIeHTHOM 
bu wer LO comeH OHOBAJICEHTHOH MeqH CugX, pH 9TOM B pe3yJIbTaTe CTa- 
| JIM3allHH BOCCTaHOBJICHHOH (POpMBI OKHCJIMTeJIbHbIN NOTeHUMaN Ben yCyl BO3- 
acTaeT. 

V3 cpaBHeHua CTaHapTHbIX OKHCJIMT@JIbHO-BOCCTaHOBHTEJIbHbIX MOTCH- 
asl0B (°) MO%KHO BUJETh, UTO’ H3MCHEHHE CTaHJapTHOM CBOOOZHOH SHeprun WIA 
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peaKWHH OKHCJI€HHA MeTaJJIMYeCKOrO NaJaquA HOHaMH Cu?" B pacTBope XJIOj 
puyoB coctrasBuset 3700 Kav/Moub, a B pacTBope OpoMHJOB 1850 KaJi/MOJIbi 
uTO OTBeYaeT 3HAYCHHAM KOHCT@HTbI PpaBHOBecHA pH 25° COOTBETCTBeHHE| 
22:40 peat 220; y 

Takum 06pa30M, TepMosMHaMuuecKune PakTOpPb! ONarolpuATCTBYIOT PeakUMll) 
OKHCJICHHA Madwiaqud B Oovblleli Mepe B pacTBOpax OpOMHOB, JeM B pacTBopa: 
xlopHoB. Baaroxapa MouoxKuTebHoMy 3Hayenulo AS peaki\MH 3HaueHHe KOH} 
CTaHTbI PaBHOBeECHA BO3PacTaeT C MOBbILeHHeM TeMMepaTyPbI Kak JA OpOMHAOB! 
TaK HW Jia XopupoB. B Halinx OMbITaX B KavecTBe KaTaJIM3aTOpa OKHCJICHHS| 
IIpHMeHsAIacb OpOMHaH Mejb. | 

B onbitaX 10 OKHCJIeHHIO ONePHHOB KHCJIOpOOM rasoBaA CMeCb MporlycKal 
Jlacb Yepes pacTBOp Covleli Mawaqua uM OKUCH Mequ UpH 90°. Tas AUCTeprH poy 
BaJICH C MOMOLLbIO CTeKIAHHOrO CbusbTpa. Ilocue peakTopa ra3 NpoxosHd yepey 
cHcTemy cKpy66epoB, B KOTOPbIX MpOMyKTbl peakIMH YyJaBIMBaIMCb BOOK | 
TMM IlyTem HaMH 43 TIpomMJeHa NOyu4eH alleTOH (HAeHTHDHMMpOBAH NO Temlepal 
TypaM IljlaBJIeHHA CeMHKap6a30Ha, THOCeEMHKapOa30Ha U 2,4-2MHUTpoenHAIrHA) 
pa30Ha) H B HeOOIbUIMX KOsMUeCTBax (40 5% OT CyMMbI KapOOHMJIbHBIX) porn} 
OHOBbIH aJlbleruy (onpeeien nosmaporpaduyeckH). ITHM 2e MeTOJOM H3 3TH) 
Jena NouyyeH yKcycHblli abyeruy, 43 OyTHMeHOB-2 MeTHIaTHIKeETOH. Hawt] 
JlaHHbIe B STON YaCTH MONHOCTHIO corsacyloTcA c JaHHbIMu Cmuyra u cotp. (*°)} 
pa6oTa KOTOpbIX MOABHJIaCb B WeyaTH KO BPeMeHH OKOHYAHUA STON YacTH CCIE} 
OBaHUA. CMHT H COTP. HECKOJIbKO JpyrMM IlyTeM TakxKe IpHIMLIH K OCyMLecTBIe| 
HHIO OKHCJIeHHA OJlePHHOB KUCJIOPOAOM B IpHCyTCTBHH CoseH MaJWaqud W Med) 

TakuM O6pa30M, pH MpomycKaHHu CMecH OvletHHa HW KUCJIOposa Yepes pac 
TBOP, COMepKalluit CoM MasWaqMA HW OKHCH MefM, MpoTeKalwT CJleLYIOULMl) 
peaKIHH: 


PdX? + CoH, + H,O = Pd + CHsCHO + 2H+ + 4X- (4 


Pd + 2Cu+ + 6X- = PdX2 + CuX, (5, 


CisXea 2/203 4b ale 2X oP 20 Hae) (6) 
CoH, + 1/505 = CHsCHO 


JA BbIMIOJIHeEHHA YCJIOBHH CTallMOHapHOCTH CKOpocTuH peakuuut (4), (5) 1 
(6) JomKHEI ObITb paBHbI MexKLy cobol. Bsaumogelicraue oeduna c Pd! (41 
mpoTekaeT wepes CTaHIO OOPa3s0BaHHA n-KOMIVJIeKCa H, BEPOATHO, BCJIEACTBHE 
9TOrO CHJIbHO 34BHCHT OT KOHUCHTPallHH HOHOB, CMOCOOHBIX K OOpa3s0BaHHK 


MPOUWHBIX allMOKOMMeKcoB Tua PdX*,. Dro OOcTOATebCTBO NO3BOUIAeT, IPH 
Me€HAA H3ObITOK raJlOreHH\-HOHOB (XapaKTepHbIi JIA KaxKTOro Osle*uHna) U, Bapb 
MpyA KOHILeHTPanio Cul! vu NaplwaIbHoe WaBeHHe KUCOPONa, MOL LepxKUBaTI 
CTallMOHapHbIit pexKUM B peakTope. 

HeoOxoqHMMO OTMeTHTb, YTO PeakIHA OKMCJeCHHA HUSINKX OePUHOB KHCAO, 
PpOLOM B KapOOHHJIbHbIe COCMMHEHHA MOXKET, MO-BUMMOMY, UpeAcTaBUTb TakxK¢ 
pakTuyecKuli wHTepec. B 'yclOBHAX MpOBeMeHUA HalIMX OMNbITOB c OHUM HE 
oOpa3loB KaTasIM3aTopa, coxepxKauuM 0,02 mow/a PdCle, 0,16 mon/a CuBre2 ¥ 
0,04 mow/1 CuCl, npu Temmepatype 90° u o6bemuoli cKopoctu 100 a Ha 1 a Ka, 
TaJI. BYAC KOHBEPCHA 9THUIeEHa COCTAaBAeT 25%, BLIXOL YKCYCHOFO auIbyeruya IC 
mpopearupoBaBllemy aTHIeHy Oomee 95%. IIpu nponyckaHuu cmecu, comepxa, 
mel 75% mponnsena u 25% Kucmopoga, yepes pacTBop, conepxauLuit 0,02 moa/s 
PdCle, 0,15 Mon/a CuBre u 0,15 moa/st CuSOa mpu 90° u o6bemHOm cKOpocTY 
100—150 a Ha 1 « Kata. B yac, KOoHBepcuaA Mponusena coctaBuaa 15—17%, 
BbIXOL KapOOHHJIbHbIX Ha NpopearHpoBaBuiMit Mponusen 95—96%. Tlpu npo: 
MyCKaHHH Yepes TOT %e PaCTBOP CTeXHOMeTPHYeCKOH CMecH KUCsOpONa Cc by: 
THJIeHaMH-2 (ILC M TpaHc-) co cKopocTHIO 65 wt Ha | A KaTasIM3atopa B Uac KOH: 
BepcHa OsePuHOB cocTaBsana 15%. 

GaMellleHHe ATOMOB BOLOPOa pH ABOMHOM CBA3H Ha MCTHJIbHbIe rpynmbl MPH 
BOJMT K CHH2KEHHIO CKOPOCTH PeakitHH B pany: CHe = CHe>CHsCH = CHe> 
>muc- uw TpaHe-CHsCH = CHCHs3s(CHs)2C = CHCHs. B soli xe nocmeqoRa: 
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FAY) 


BHOCTH MafaeT yCTOHYHBOCTb KOMIIVJICEKCOB JBYXBaJICHTHOH TJIaTHHbI C OUJIe- 
(Hamu (*?). STo O6cTOATEbCTBO NO3BOJIACT MOMAaraTh, YTO 3aMe]JICHHe PeakILun 
| kKpahuHei Mepe uvacTHyHO CBA3aHO C YMCHbINeHHEM KOHCTAHTbI KOMI JI€EKCOO6- 
S3O0BaHHA, KOTOPaH BXOJUT B KaveCTBe MHOXKUTeIA B HaOIOMaeMyIO KOH- 
AHTY CKOPOCTH. 

TakuM 06pa30M, BO BCeX H3yYeHHbIX clyyaixX OKUCJICEHHA CYMMapHasl peak- 
CKJlaqbIBaeTCA H3 CTaqHH OOpa3s0BaHHA M paciafa x-KOMMJeKca, a TaK2Ke 


eKca. 

| Mmeiounxcs B HacTOAUee BPeEMA SKCHePHMECHTAIbDHbIX JAHHbIX HELOCTATOUHO 
CyKeCHHA O MEXaHH3Me 9TOM peakiluu. Ognako HaM MpecraBssnerca 
ylecoOOpasHbIM BbICKasaTb HEKOTOPHIe MpeMONOKeHHA O MeXaHH3Me 9TOFO 
seBp allleHHA. 

_MoxxHo moviaraTb, YTO TepBbIM aKTOM paCllaya 7-KOMMseKCa ABJIAeTCA OT- 
‘IJICHHE MpOTOHA OT CHJIbHO NOJIAPH3OBaHHOrO aTOMA yrviepoya Oulecuna 


al 

Clea? | iLO "hs GEpaene telat (7) 
ad . 
Zor: H 


peBpalleHveM T-KOMIVJIekCa B MeTaJIJIOOPraHuyecKkoe COeHHEHHE, kKOTOpoe 
WH peak C BOJLOH, BO3MO2KHO, Yepe3 NATHYJICHHbIM KOMIIJICKC IpeBp allaetca 
‘| CXEMe: 


CH, 
cl H---O—H 
\5i" =p Gikk ae 
berg : dCl) # CH,=CHOH + HCI 
ct Cl 


Pach ss bo P26l- 
(8) 


CH2z = CHOH => CHsCHO. 


_B 3aksoyeHHe OTMeTUM, TO B Cuy4¥ae HEKOTOPbIX OJIePUHOB B3aHMOselicTBHe 
TOAMM MaJagqua MpHBOLUT K OOpa3s0BaHHIO KOMIVICKCHBIX COeJHHeHUL, CHH- 
8 MW CBOMCTBa KOTOPbIX ONMCcaHb! pauee (1%). 


| Ilocrynuno 
16 XI 1959 
| UWMTHPOBAHHAS JIUTEPATYPA 

| 


| +. UW. Moucees, Jlucceptayua, Mock. HHCT. TOHK. XMM. TexHon. HM. M. B. Jlomo- 
Hopa, M., 1958. # W.C. Zeise, Pogg. Ann. 21, 497 (1831): Shia Caiganvate 
Ae iensktarn sioms, © Jy @liems Soc. 19534029395. 25M. oe. act Kveneas KEM, 3) 
NOMGL95S) sa ed eo ALM dier S om, J. Chemmsoct, 19347971. 8 bP hint lip st 
/Anorg. Chem., 6, 213 (1894). * B. A. Coxoaos, Ananus ra3on, M.— JI., 1950, 
e199, * S.C. Ogburn, W. C. Brastow, J. Am. Chem. Soc., 55, 1308 (1933). 
).M.JI aT uM e p, OKUCAHTeIbHbIe COCTOAHUA SEMCHTOB M MX MOTeHIMaJIbI B BOJHbIX PpaCcTBO- 
Peon ON eSiniid teaWe Leaimer Re I ina, ie sed lim eer. Re Siie- 
weR Rittinger, H. Kojer, Angew. Chem., 71, 176(1959). “A. 7. Teas- 
‘| u, Kommuekcubre COCAMHECHHA . WlaTHHbI C HeHACHILLCHHbIMH MoveKysiamu, M3y. AH CCCP, 
Ho, ctp. 84. UW. WM. Moucees, 9. A.Menxoposckaa, A. K. Copkun, 
FIX, 4, Ne 14, 2644 (1959). 


823 


Tloxaann Akagemun nayrk CCCP 
1960. Tom 130, Ne 4 


PU3HYECKAS XUMHS 


Jl. 1. THMO®EEB 


H3Y VEHHE 3ABHUCHMOCTH KOIGOHUMEHTA ANSOY3NH 
OT 3ANOJIHEHHA HA 3EPHAX COPBEHTA TIPOH3BOJIBHOM ®OPMb 


(ITpedcmaeaeno axademuxom M. M. y6ununoim 20 X 1959) 


J 

KoasdpuluentH quddy3suu alcopOupyloujMxcaA ra3s0B B MOpHCTbIX Tesax Hi 
ABJIAIOTCA MOCTOAHHBIMH B Pa3JIM4HbIX o6slacTax 3anomHenua (17%). Usyuenni| 
3TOH 3aBMCHMOCTH, IpeWCTaBJIAIOULeH CyUeCTBeHHbIM HHTepec [WIA BbIACHeHHS| 
MeXaHH3Ma MepeHOca BelllecTBa, NPOBOLUTCA O6bIdHO Ha 3epHax Ip ABH Jb HO} 


HallpHMep CaxKH, CHJHUKaresaA UT. I., HIM MyTeM OOTOUKH 3epeH CopOeHTa 6one| 


KPyNHBIX pasMepoB. HegocraToK nepBoro cnoco6a CcOCTOHT B TOM, 4TO cripec} 
COBaHHble 3€pHa ABJIAIOTCA JIMLWIb MOJeIbIO, IpHueM He BCera JOCTaTOUHO XO 
poulo MepeqarouleH CTpyKTypy Pe€aJIbHbIX MOPHCTHIX Te; BO BTOPOM cuIy4ae H| 
HCKJIOUeHA BOSMOXKHOCTh 3aCOPeHHA KPYNHbIX NOP MeJIKHMM YacTHLaMu cop! 
O6eHTa IPH OOpaboTKe 3epHa, YTO B KAaKOHM-TO Mepe BeeT K HCKaxKeHHIO pe3yJIb) 
TaToB. UrTodpl usOexKaTb STAX HEOMpeseeHHOCTel, CBA3 AHHBIX C IIPHrOTOBJeHHel| 
OObEKTOB UCCJIELOBAHHA, HH2Ke paCCMOTPeHa BOSMOXHOCTh H3yYeHHA 3aBUCHMOCT | 
Kospphuuerta Jubby3sun OT sallOHeHUA Ha PeabHbIX 3epHaX Cop6eHTOB. | 
[IpeqnouoxuM, TO 3epHO MpOH3BOJIbHOK POpMbI C paBHOBeCcHOH BeTHUHHOH 
acOpOWMu, OTBeYaIOleH KOHICHTP all C,, NOMelLeHO B Cpely ra3a, KOHILeHTpa 
WHA KOTOPOrO TOMepxKUBaeTcA MOCTOAHHOM, paBHOH Cy. IlpeqnomomxUM Jasmee} 
YTO ONbIT IPOBOAHTCA B y3KOM HHTepBavie KOHIWCHTPalui, B Ipememtax KoTOpori) 
Kosppunnent Zuddysuu D u Kosdduunest Teupu I = da/dc npn6mmxKexHi| 
NOCTOAHHDI (2 — BeIMYHHAa alcOopOluu, Cc — KOHILeHTpallua). 
B 93TOM cylyyae| ypaBHeHWe HecTallMoHapHoro mponecca qupphysuu B OHO! 

powHOH cpeye MoxeT, ObITb 3amHcaHo B (bopMe 
ae er = Roe “ 


rye _¥ = one s — OTHOCHTeJIbHaA KOHICHTPalHA, C— KOHITCHTPaluA B 3epH 


(PyHKIMA KOOpsuHaT MW BpeMeHu); A—onepatop, BbIpaxkeHHe KOTOPOrO 3aBH 
CHT OT BbIOPaHHOH CHCTeMbI KOOPJMHAT. 

JLONOJHHTeIbHBIM YCIOBHEM JIA ecopounu OyzeT y = 1 upu t=O. 

B 60bUIMHCTBe culydaen 1<TJI (xoTa sTo jlomymjeHHe uw He ABsIAeTCS 
OOASATCJIDHBIM [Jit TabHelIlerO W3JIO%KeHUA) UH, CMeLOBaTeJIbHO, 

Uacruoe pelienue ypaBHeHua (2) mo Meronzy @ypbe moxerT G6piTD™ mpexi 
CTaBJICHO B BH€ NPOWsBeeHHA ByX (PYHKWUH, OHA M3 KOTOPbIX UV 3aBHCH 
OT BpeMeHH, Wpyrad uw — OT KOOpyMHAT, T e. 


vo AOU (3 
A — lIpou3BOJIbHad NOCcTOAHHAaA. 
@PyHKUMN UV HU CBA3aHbI ypaBHeHueM 
PO eau 
Daa 
rye k — ipou3BObHad MOcTOAHHaA. 
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lis (4) HenocpexcTBeHHO cylexyerT, 4TO 


oe ae (5) 


e t= Dt/I. Wocrosunaa usrerpupopanua we HamMcaHa, Tak KaK MOKeT 
ITb yuTeHa KosddpuuNentom A. 
Tlogctapuasa (5) B (3), uMeem 


Cg s (6) 
OOujee pelieHHe BbIPAa3HTCA CYMMOM uaACTHBIX pellleHHii, T. e. 


ket 


= > Antne e ) (7) 


we Kosppunvents! A, HU ky» NOMOOpaubl Tak, YTOObI YOBMCTBOPHTb 3a,aHHbIM 
cnoBuam. Bun dyHKUHM Un OnpeedneTca ycuoBuem (4). 

Hac B JambHeliiem 6yyeT WHTepecoBaTh BeMMUMHA aAcopOmMu, NOsTOMY 
peljleM K CpeyHel OTHOCHTeCJIbHOM KOHUeCHTpallWH y, KOTOpad HaxoMTca 
HTerpuHpoBaHHeM y 0 OObemy 3epHa W: 


ie, S Rope m asifig is —R 

t=W\) Antlne *n dW = dye *n — \ AnttndW = de *n Br, (8) 
Ww 1 n W ag 

4 


qe BemuunHa B, = \ AnttndW He 3aBHCHT OT BDeMeHH. 


WwW 
W 
Panee 6blulo IpHHATO, ITO a=Tc x, CAegoBaTeNbHO, 
2 
Stiee (Gi ——(05) eee —kt 
lisa gf Pry pune ‘ (9) 


he Q— BeMYHHa alcopOuHH kK aHHOMy MOMeHTY BpeMeHH; a, U dy — paBHo- 
BECHbIC BeEJIMYMHbI alCOpOWHH COOTBETCTBeHHO IIPH KOHICHTPallHH Cy Co. 

Ypapuenne (9) oTBeyaeT cayyalo yecopOunn. Jlua agcopOunn (a, > a) 
paBHeHHe IIpHMeT BUI 


Geom LS —K 5 
ae > Bre : (10) 
n 
M3 ypapuenuit (9) u (10) cnegxyer, uTO WA 3afaHHOH BeMUMHbI alcop6- 

tun (qecop6uHH) a = az 
| Dt; 


t, = =~ = const, (11) 


M, CJICMOBAaTeIbHO, JIA pasHbIX OOMacTeli MZOTEPMbI HMeET MeCTO COOTHOIEHHE 
| Dpyl sind 
pe Bb Dee (12) 


| Beawunypl c uHsekcamu | OTHOCATCA K OJHOMY HHTepBasly KOHIeHTpalHi, 
jc HHfMeKcamu 2—kK jpyromy. 

| Ypapuenne (12) no3BomaeT HaXOJMTb 3aBHcUMOCTb D oT 3aMOJIHeHHA AIA 
‘zepeH copGenTa so6o% cbopmel. KoucrauTp! TexpH Aviat pasHbIxX HHTepBaJOB 
|KOHUeHTpallHil HaxOfATCH M3 M30TePpM alcop6uHu, a Bpema tz — Hemocpel- 
(CTBeEHHO H3 KMHETHYeCKHX H3MepeHHH. 


Vucrutyt dbusnuecko XUMME Iloctynuao 
Axajlemuu HayK CCCP 19 X 1959 


ILMTHPOBAHHAA JIMTEPATYPA 
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man, The Flow of Gases through Porous Media, Oxford, 1956. * K. Kammermeyer, 
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Jloxnayn AkaweMun HayK cccP 
. 1960. Tom 130, N 4 


PUZHYECKAA XUMHA' 
Pie CES ae 
Cc. T. 9HTEJINC, fF. B. ONMJIE u H. M. UHPKOB 


HVOHH3ALNA TPH®EHWJIKAPBHHOJIA B CPEE CEPHOM KUCJIOTHI,| 
COMEP)KALIEM H30NPONMJIOBLIM CMMPT | 


H3MEPEHHE ®YHKUWUH KHCJIOTHOCTH EHO 
(I1pedcmaeaeno axademuxom H. H. Cemenosoim 7 VIII 1959) 


B cBi3H C yCHJIeHHeM MHTepeca K KMHeTHKe H Me€X@HH3MYy KUCJIOTHO-KaTa- | 
JIMTHYCCKHX peakIuH B HeBOHBIX HM CMEIUAaHHbIX PaCTBOPHTeIAX NMOABMYACh)) 
HeOOXOJHMOCTb B H3MePeCHHAX BeEMMUAH PYHKUMHM KUCOTHOCTH B 9THX CHCTeMAX. |} 
Oco6eHHO OObUIOH HHTepec NpeACTaBJANM H3MepeHHA B CIMMPTO-BOJHBIX cpe- || 
max. [lepppie »e KOJIM¥eCTBeHHBIe padorni ('), MOCBALICHHBIe STOMY BOTIpocy, | 
MOKa3avl, YTO 3aBHCMMOCTb (PyHKUMM KucMOTHOCTH Fl, OT CocTaBa CpefbI BECbMa | 
ClOKHA HM He MOLMLaeTCA MpOcTOH TpakTOBKe C TOUKH 3PeHHA HS3MCHCHHA OCHOB-: 
HOCTH Cpebl, KaK 3TO yaBaJlOcb JleuaTb B Apyrux MpocTreHwux cryyaax (7). 7 

Kak noka3gaiu Baptaerr u Lperkopa, MoapHoe ChwxKeHNe (byHKUMH KHC- I 
noTHocTtu H, B cuctemax H2SO4 — H20 (?,*) u HsPOs — H2O (4) pu gobas- | 
JICHHM M30MpOmuJOBOrO CiMpTa HaMHOYO MpeBblillaeT CHHXKeEHHE OT TOOaBJeHHA 
Bob. Emme G6osee c1O%*KHOH 3aBHCHMOCTH (YHKUMH KUCJIOTHOCTH OT COCTaBa 
Cpefbl CIEMOBaIO ORKULAaTb B CJyYae HOHH3ALMU MHANKAaTOpa Mo Tully Tpudennu- 
KapOuHouia (°) C BbINeJIEHHeEM MOJIEKYJIbI BOJIBI: ; 


K arou eo 

Ph, COMM H*S PhyCE? HiOW VER gues eae (1k 

4H,0%Ph,C+ wl 

Jlanupie O 3HayeHHH (yHKIMM KUCOTHOCTH Cy [JIA CMeLIAHHbIX pacTBOpH- . 

TeJleH B JHTepaType oTcyTcTByioT. Besnuunpl pyHKuun Jy OblH NOWyYeHbI 

Tompaom u Xoycom (°) qua cuctempr H,.SO,— H,O —CH;COOH. ! 
B HacTosmeH padoTe Obiuia H3MepeHa 3aBHCHMOCTb (pyHKIWH KMCJIOTHOCTH 

Jeno C, cepHor KucsoTe (43 — 60% HeSO.) of KoneHTpauuM ZOOaBseHHOrO 

wusonponusoBoro ciupta (oT 0,2 70 1,5 Mowb/n) mpu Temnepatypax 40, 54, 60°. | 
HMufukaTopoM B H3MepeHHAX -CYKUI TpudenHKapOuHON, HOHM3yr1OUMiicA 

B KucJloTe MO ypaBHenuto (1) (°). PyHKUMA KHCMOTHOCTH pacCTBOPOB, comepxKa-— 

WLMX Pa3JIMTHbIe KOHMeCHTPalMu CMMPTa, paCCUHTHIBaINCh NO ypaBHeHHIO 


Co; == pK arou si lg I;, (2) 
re KaroH — KOHCTaHTa paBHOBecHA peakuuMH B cucTeme H2SOs4 — H20, 
[PhsCOH], 
ete “PRC, — WHAMKaTOpHoe OTHOWeHHe NpH i-H KOHMeHTpalun 
L 


CMMpTa; B KBaypaTHbIX CKOOKaX yKa3aHbI KOHICHTpalun uactun. Mngn- 
KaTOPHOe OTHOWeHHe J; HAXOAMOCh CMeEKTPO*OTOMETPHYeCKH IPH Amax 432 mu 
B OOACTH, Te MOromaeT TOMbKO HOHH30BaHHAaA (popMa, H, COriacHo 3aKOHY 
Jlam6epta — Beepa, usmepsemaa ontuyeckas mmoTHocTb D = e/[PhsC*]. Kou- 
mentpatua [PhsCOH] Haxoqusacb u3 ypaBHeHuA MaTepHambHOro GaslaHca. 
Hi3mepeHux MpoBoAMIch Ha PerHcCTpUpyouleM AByXJIyyeBoM cieKTpo(oto- 
meTpe Mapku C®-2M B ktoBeTax AJIMHO 5 CM, MOMeLeHHbIX B TepMocTaTupyio- 
IM KioBeToRepxKatetb. HemocpeycTBeHHoe u3MepeHHe paBHOBeCHOH oMTHUeC- 
KOH NmoTHOcTH D; Aaa cucrempr H2SO4 — H20 — u-CsH,OH satpygueno 
TeM, YTO MpH AoOaB/IeHHH H3ONpoMMOBOrO CMpTa K pacTBopy TpucenusmKap- 
OMHONIa B CePHOH KUCJIOTe HLeT PeakUMA TceBNONepBOrO NOpsALKa, BbISbIBAIO- 
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A YMeHBbUIeHHe OMNTHYeCKOH MoTHOCTH BO BpemeHH. IlosTomy moTHocTD 
p HAXOJHAaACh MNYTEM’ SKCTPAaNONAUMH NpPAMbIX B Koopyunatax Ig D —t¢t Kk ny- 
*BOMY MOMeHTy Bpemennu (¢ = 0) (cm. puc. 1). ; 

pu Bpruncnenun J; A CHcTeMbI, Comepxaliel cnupT, HeOOxo”uMO yun- 
bIBATb H3MeHeHHe YJeIbHOTO BeCa CepHOM KHCJOTHI NpH WOOaBsenun B Hee 


40 


68 
-66 
(05 
S 
Cy 64 
] ; GZ 
9 
5 We Ea 0 ne 7 O G2 04 G6 08 {Omanefn 
ere —<—Cy wexode. kucnomes Con 
ac. 1. Ppadux ANA BbIMH- Puc. 2. papuk aaa onmpe- Puc. 3. 3aBHcHMocTb (byHKUAH 
(CHUA HavaJIbHOl onTH4ue- enenus pK Tpudexnikap- KHCJIOTHOCTH Cy OT KOHILCHT- 
(OH MOTHOCTH TPH i OvHONa mpnH t = 40° pauHH oOaBmeHHorO cmupta 
40°; 50,96% HeSOa u mpu ¢t = 40°; 50,46% HeSO4 


Con = 0,5 Momb/n 


upta. Jia 3Toro MbI BOCHOIb30BaIMCb (POpMyJIOH, MpeqNOxwXeHHOH B pa- 
vote B. VW. Uperxoson (4): 
d;= dy (1 — 0,054 Cen), 


ne d)>— YeIbHbI Bec HCXOAHOK CepHOH KUuCIOTHI; d; — yeJIbHbIH Bec KHCJIOTHI, 
HOoepxKalleH H30NponuMOBbI cnupT; Co,— KOHUeHTpauMA cmMpTa B TrpaMM- 
tonax Ha 1000 r ucxogquoi cepHol KucnoTbl. Jlua pacuetos Cy) nO ypab- 
‘eHHIO (2) MbI MOJIb3OBaIMCb 3HAYCHHAMH, MNOJIYYeHHbIMH B  CHCTeMe 
980,— HO, ue coepxkameH u-C;H,OH, cuntax, uTO B U3yyeHHOM 
HTepBavle KOHUeHTpaluH us0MponHsoBoro cnupta (oT 0,2 go 1,5 Mmomb/m) 
yenIMUnHAa pKaron  UpakTuuecku He  MeHSeTCH. OtcytTcTBy1oulHe 
| mutTepatype s3Hayenua pKaron Mp MOBbIINeHHBIX TeMMepaTypax ObIIM 


I3MepeHbI HaMM B CewMasbHOM cepvu onbitoB upu 30; 40; 50; 60°. 3ua- 
ceHuaA p Karon Haxogusuch rpaduyecku us 3aBucumoctu IgJ or Cy npu 
» J —0 cormacno ypapnenmo (2). B tTa6a. 1 mpupegena saBucumoctTs lg/ 
it Cy w 3nHayenua pKaron aaa 30; 40; 50; 60°. Ha puc. 2 mpencrapsen 


T aOanuna,1, 


3aBHCHMOCTb HHJMKaTOpHOrO OTHOWeHUNA OT KOHWeHTpaunH H,SOg4 


| t = 30° t = 40° t = 50° t = 60° 
{= S SS = 
+ 3 3 3 
2 Go Ig J 9 Go Ig J g (Bi Ig / 2) Ge lg J 
© = = = 
; 
143,22 | —5,37 | 44,416 || 44,35 | 5,55 | +0,524 46,78 | —5,96 |+0,482 || 43,19 | —5,24 | +0,776 
45,05 | —5,65 | +0,78 || 44,90 | —5,64 | +0,845 47.80 | —6.13 |--0,086 || 43,29 | —-5,27 | 0,627 
'46,95 | —6700 | +0,495 || 47,28 | —6,05 | +0,356 48.72 | —6,29 |—0,104 || 45,10 | —5.67 | +0,494 
48/22 | —6/21 | +0/482 || 48,66 | —6,29 | —0,04 50,43 | —6/59 |—0.414 || 47,33 | —6,04 | +0160 
49,17 | —6/38 | +0,083 || 49.90 | —6,51 | —0.213 52/01 | —6.89 |—0.746 || 49,42 | —6,40 | —0,20 
50,66 | —6,65 | —0,286 || 50.48 | —6,62 | —0,396 53.47 | —7.17 |—1,062 || 51.44 | —6,77 | —0,60 
52,06 | —6.92 | —0.782 || 51.46 | —6,81 | —0,599 54.50 | —7,38 |—1,242 || 52,14 | —6,90 | —0,744 
53,89 | —7,31 | —1,194 || 53,42 | —7,19 | —0,942 55.60 | —7,61 |—1.638 || 53,28 | —7.11 | —0,895 
85,62 | —767 | —1,95 || 55,70) —7,67 | —1,773 54.19 | —7,27 | —0,985 
56,72 | —7,95 55,02 | 7,47.) —=4 0477 
57.59 | —8.16 56,10 | —7,70 | 4.645 
57,34 | —7.97 
pK = 6,88 pK = — 6,34 pK = — 6,21 pK = — 6,17 


TemnepaTypHat 3aBHCHMOCTbh PYHKILMH KHCJIOTHOCTH cpefbl Co OT KOHWeHTpa- 


t = 40° 
C = 48, 18% CH,SO, = 50,46% Cy,SO, = 51.46% CH,SO,= 93.42% 
oe 6.24 Oc 1h eeere2 0 —6,81 0 —7,19 
0,16 —6 01 0,13 —6,69 0,07. |—6,83 0,10 AG 
re [ae | oe | See | oop em | gi | ore 
é ai —6,60 é —6, j ay 
0°88 ma 0°59 —6,62 0,496 6,8 0,49 —1,09 
i ane —6,49 ' —6,; : —7, 
Ont ee 0°83 =66 0,250 |—6,77 0.47 —6.96 
CH,so, = 49,30% 0,60 —6, 40 0,28 (6.77 0,48 —1,02 
Deanne age 0,65 —6,35 0,8 >, |—6.7t | 20.88 Fle 
0,31 —6,04 0,715 —6,31 Ok VEGOR H,SO, = 58,60% 
0,33 —6,10 0,84 —6,26 0,75 - 46,38 0 —8,39 
0,36 —6,13 0,97 —6,16 0,76 |—6,45 0,19 —8,09 
E 0,46 —6,14 1,99 —5,93 4,38  _|—6,09 0,80 —7,94 
0,68 —6,04 
t= 54° t = 60° 
= 49,379 
CH,SO,= 46.76% CH,sO,= 51.57% CHsO.= Aes CHS ae i 
= 0 —6,79 0 —5, Te: 
0 30 me 0,305 —6,45 (UBS yy DF aoae ae 
0,40 —5,66 0,49 —6,44 0,36 |—5.34 3 =19. 
0,54 —5,66 0,60 —6,34 Og oy eH =e 
0,66 —5,5 Ct,50, = 52.34% 0.40 |—5,28 Nie 78 
CH,50, = 49,55% eaten Sears 0,48  |—5;26 Wee mor 
‘ee ee 0,39 E676 0,49 — |—5,25 oT ar 
0,29 621 0.53 —6,39 | CH,SO,= 46.55% | 6 use 
0,46 —6,13 0,49 —6,66 0 —5,94 H,SO, , 
0,46 —6,15 0,55 —6,51 0,48 |—5,78 0 - —8.1 
0,60 —5.99 0,70 —6,57 0,29 |—5'84 Le aot 
0,63 6,00 Cy,s0,= 54,14% 0,40 |—5.73 Pe 78.00 
CH,S0,= 10,70% selon ote 0,53 |—5,63 0,5 —6, 
5h gees 0,29 —7)18 0,54 |—5,66 
0,34 —6,42 0,54 —7,16 | CH,SO,= 46.88% 
0,52 —6,35 0,68 Say 0 —5,97 
0,64 = 673i 0,49 5.78 
—6,23 ; —5, 
A 0,53 |—5'76 


UHH no6OaBsIeHHOrO cnuupta 


Ta6muna 2 


HeoOxogumele Aid Haxox%KLeHuA pKa;on BeHUHHBI (YHKUMH KUCOTHO! 
cTH Cy mpu Ttemmepatypax 30; 40; 50; 60° 8 aurepatype otcytcTsyior. JL ns! 


HX BbIYHCJICHHA MbI BOCIIOJIb30BaJIMCb U3BeCTHOI 
chopmystoli (°) 


Pas 
Com Hot Igano+ lg 


, 
ArOH} 


Te Gy,0— TEPMOMMHAMUYeCKaA aKTHBHOCTb BOI, 
farct/f ArOH* — OTHOMeHHe KOspPHMeHTOB akTHB 


HOCTH HOHA KapOOHHA HM MpoOTOHH30BaHHOTO Kap 
OuHona. B pacuerax no (bopmyste (3) 3HayeHus 
Hy pH pa3siMunbix Temmepatypax BaaTH Ht 
paooTsl (°). SHaveHua ayo JA  CHCTeME 
H.SO,— H,O spruncasaucp u3 Tab mMunx aHHbh) 
Cael Pe (*) m0 ynpyroctam napos Boyt Ha cepHoi 
KHCJIOTOH (Pp) H BORO (ps). Tlocnenuuii unen B ypaBHeHun (3) mpHuatT Hi 
“SABUCHINMM OT TeMuepaTyppl. Bennunna ero ANA pa3sHbIX KOHUeHTpauul 
“H,SO, upu 25° B3sara u3 pa6ots Jeno Cy. 

Ilo naHHpM Ta61. | Ob BeIYHCJIeHbI BeENMUHHBI TenOTHI 
NIpOTOHH3aWHH TpwieHuKapOvHONa B  cueTeme 
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Puc. 4. 3anucuMmoerb mapamert- 
pa fn oT dyHKUNH KHCMOTHOCTH 
_Cy MCXOMHOH KHCAOTEI mp t = 
pon =A) 


HM SHTPOMMI 
H,SO,—H,0,  koroppt 


)OTBETCTBeEHHO paBHb! AH = 3280-+100 kkan/Momb uv AS = — 18,4-+ 
0,10 kan/Momb-rpan, oTKyna 
3280 


2,3 RpKaron= — = — 18,4. 


&B ta61. 2 mpencTaBleHbl BbIUHCJIeHHbIe MO YypaBHeHHIO (2) 3HayeHHA 
HKUHM KUCIOTHOCTH Cy cepHOH KHCJOTHI Pa3JIMYHbIX KOHUeCHTpalwi C JO- 
ABKaMH M30NponMoBoro cmupta. 
Hecmotps Ha TO, 4YTO TOUHOCTb M0- 
WWUCHHDIX JLAHHbIX He MpeBbliaeT 20%, 
| BOH3H 60% HgSO;; Kora 3HaveHHA 3aBHCHMOCTb MapamMeTpa f OT KHCJOTHOCTH 
4pn,coH OUCH MaJbl, OMOKa MHOrLa Co HCXO2HOH KHCAOTEI 
oeTuraeT 100%, uUeTKO -MOXHO BBI- 


WAG alia 


t = 40° t = 54° P= 66° 
HTb CJI@YIOUHe 3aKOHOMepHOCTH. 
| @MyHKUHA KUCIOTHOCTH Cy, MO,06- C, "i ae ee GL 
HO Ho, MafaeT c pocTOM KOHIeHTpallHu 
miupTa B CHcTemMe NO JHHeHHOMY 3a- 
Hy (puce. 3) u —6,21 | 0,755 | —5,94| 0,565 | —5,46| 0,496 
$6 | 838 28] Sas | ipa) Sap 
i. Ee 6 —6,65 | 0, —5, 
ACo= Cy,— Co= nC en. (4)  —e'st | oc610 | —6;79 | 0.310 | —6;40 | 0:53 


—7,19 | 0,456 | —6,95 | 0,285 | —6,74| 0,21 
Sta 3aBHCHMOCTb uMeeT Gosee pes ~ °° | 9,247 
‘MM XapakTep, YEM 3aBHCHMOCTb JIA 
i/o. SHaveHHA 1 YMCHbIUAaIOTCA C POCTOM KOHUeHTpallHM HCXOMHOM KHCJOTEI 
_TemiepaTypbl, NpH¥eM, KaK BHHO H3 puc. 4, B Ipesemax OHOH Temme- 
MATYPbI BHITIOJIHACTCA COOTHOLIEHHE 


| n=a@a (Cot A), (5) 
tye Cy OTHOCHTCA K ucxoZHOH H,SOQ,. 
|| Hanpumep, up 40° a=0,304, A= 8,69; npn 54 a=0,28h, 
= 7,93 u upw 60°. @=0,228,.A—7,60. Sapucumocr, nm or Cy 2Ee 
ibex TemlepaTyp MpeyctTapyiena B TaOs. 3 u pa tf = 40° na pue. 4. 
VismeneHve xapakTepa 3aBHCHMOCTH MexY Co, H Con B H3YYCHHOM [\Ha- 


| 

30He TemlepaTyp WM KoHWeHTpauult H,SO, HaxoguTca B COOTBeTCTBHH C 
tnoTesol O TOM, 4TO BJIHAHHeE WOOaBJeHHOrO CHMpPTa Ha KHCJIOTHOCTb CHCTe- 
(bl KHCOTa — BOJa CBOJUTCH B OCHOBHOM K pa3pYICHHIO BOJOPONHbIX. CBsA- 
rei B CTPyKType BOJbl H MOBbIIIeHHIO TaKHM OOPa30M OCHOBHOCTH ee MOJe- 
vyn (1,%,1°). Ecnm 9T0 Tak, TO NOBbIIMeHHe TeMMepaTypbl, TaK Ke Kak H 
WOBbIINeCHHe KOHUCHTpalMu KUCJIOTHI, JOJ2KHbI MPHBOLHTb K CHH2KeHHIO CTe- 
4eHH aCCOWHalHH MOJIeKYJI BOAbI WH CHOCOOCTBOBaTb TEM CaMbIM YMeCHbILeCHHIO 
WIMAHMA CMpTa Ha H3MeHeHHe CTPyKTYypbl paCTBOpHTeA, a 3HAaUHT M ero 
“CHOBHOCTb. ITO CuIeACTBHe THMOTe3bIl NOATBEPKAaeTCA NOJYYeHHIMH JaHHbI- 
iH: YMeHbIUeHHe n Cc pocTtom KoHUeHTpawHH H,SO, 4 yMenbuleHHe Mapamet- 
op au Ac Temnepatypol. Pa3snuuve B nopeyeHHH Cy u Hy (?,*) pH fo- 
4aBJIGHHH CNHPTa K KHCJIOTe CBA3AaHO C BJIHAHHeM CIIMpTa Ha TepMOMHaMH- 
4eCKYIO AKTHBHOCTb He€HOHH30BaHHOHK BOJbI; LOOaBeHHbIN B cuctemy H,SOQ,— 
90 CNHpPT CBASbIBAeT YaCTb KHCJIOTbI, OCBOOO%KMaA TeEM CaMbIM BOY H 
OBbIAA Qy,0. YBeMMYeHHE Ay,o BeweT K Nazennio Cy. 


| WucrutyT xHmMuyeckoH PH3HKH Ilocrynuno 
| Axkaylemuu Hayk CCCP 4 VIII 1959 
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Jlonsagn Akagemun nayr CCCP 
1960. Tom 130, Ne 4 


XHMHYECKAA TEXHOJIOLH fy 


HW. WH. KUTAMPOPOACKHH u M. B. APTAMOHOBA 


H3Y4EHHE BJIASHHSH JOBABOK OKHCH MPASEOAHMA 
HA CBOHMCTBA HEKOTOPbIX CTEKOJI 


([1pedcmaszeno akxademuxom H. IT, Eapduneim 28 VII 1959) 


Jina mMowyyeHua CTeKOJ, OOalaloulHxX OMpeesIeHHBIMH OMTHYCCKHMH 110 


CTOAHHBIMH, Oblla MpoBeyeHa padoTa NO W3y4eHHIO BIMAHHA NOOaBOK OKHC]) 
MpaseoquMa Ha CBOHCTBa CTeKJIa. 

VisBecTHO, UTO PeAKOSeMEJIbHbIe QJICEMEHTHI, alOllMe OKpallleHHble MOH!) 
MOKa3bIBaloT XapaKTepHble CIeKTPb! MOPJIOWeHHA B pacTBOpaX, KPHCTaJIax| 
MIpOcBeyMBalollux MuHepatax ('). OgnHakO BJIMAHHe OKMCH MpaseoqumMa Hil 
CBOHCTBa CTeKOJI H BJIMAHHE COCTaBa CTeKJIa Ha CNeKTpaJIbHOe MOTJIOWLeHH | 
MpaseoquMa MoyTH He u3ygeHO. B OTebHBIX HCCEIOBAHHAX TIPHBOLATCS| 
TOJIbKO Ka¥eCTBeCHHbl€ XApaKTePHCTHKH HEKOTOPbIX CTeKOJI, OKPalIICHHbIX OKH| 
Cbio Mpaseoquma (?~*). 

Hacrosilee ucceqoBaHve IpescTaBJIAeT CHCTeMaTHY¥eCKOe H3Y4eHHE BJIMA 
HUA WOOaBOK OKHCH TipaseoquMa Ha CBOMCTBa TpeX THIIOB cTeKOJI. B KauecTB' 
MCXOJHBIX ObIJIM IPHHATHI CBUHILOBOe, OapHeBoe u coctbaTHoe creksia. B cocrali 
KaKOrO CTe€KJIa OKHCb NpaseoquMa BBOHacb cBepx 100% B kouuuecTBe 2, 6) 
12%. XumuyeckHH cocTaB HCXOJHbIX H MpOW3BORHbIX CTeKOJ MpHBOLUTCH 1 
TaN. Ob 


| 
| 


I 


| 


Ta6auna ft 


ConepxaHue B mpoweHTax 


HaspanHue 


cTeKsa SOs |) INK@S |) isvOR 


NoNe 


P,O; PbO BaO | Na,O | K,O 


| 
PrO,| Z| 
{ 


CBHHILOBOe 56 34 = 
34 — 
34 _— 
34 — 


10 
10 
10 
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BapKa CBUHIOBbIX HM OapHeBbIX CTeKOM OCYLeCTBAAMach B Ja6opaTOpHOr 
CHJIMTOBOH NMeyn mpu 1450° c BEIepxKOH pH sTOH Temnepatype B TedeHHe 
2 yac. Poctaruble crekJ1a BapusHcb pu 1280° c BEINepxKOM MpH sTOM Temiepa- 
Type B TeyeHue 1,5 uaca. Bapka CBHHUOBBIX HM OapHeBbIX CTCKOJI BO3MOKHA B KO- 
PYHAM3OBBIX THIIAX, a thocbaTHbIX CTeKOJI — B Hersla3ypOBaHHbIX tbapcopoBbir 
THriax. Bo BpeMA BapKM CTeKON HaGmOMaeTCA HHTEHCHBHOe BCIeHMBaHHE. 

Bpil0 3aMeydeHO Take, YTO C JOOaBeEHHeEM OKHCH MpaseoquMa 3HaUUTe/IbHC 
yulyulllaeTca OCBeTJeHHe H BbIpadoTOUHbie cBOHcTBa cTeKOu. [losyueHuple cTek- 
Ja OTAMBAaIMCh Ha NOMOrperyt0 MeTaJIMyeCKy!0 IIHT B ClelHaJIbuble (POpMbl 
OOpasub! THaTebHO OTAUTAMCh AA CHATHA BOSHUKAIOMMX HallpsKeHUit 
830 


OOaBJIeHNe OKHCH NpaseoHMa IIpHBOLUT K MOBBILIeHHIO TeMMlepatypbl Havaua 
Maruenua. B wHTepBasie Temnepatyp 700—900° c yo6aBeHuem oKHCH mpa- 
OAMMa BASKOCTb CTeKOJI YBeJIMYHBaeTCA, a HaYHHaA c 1000° Ba3KocTb 3HauH- 
JIbHO CHMKaeTCH. CKJIOHHOCTb CTeKOJI K KPHCTasJIM3aNN ONpelerAach JIA 
muepatyp 700, 800, 900, 1000, 1100° (700, 800, 900° — ana (bocaTHbIX cTe- 
J) C BbILepxKKOH B TeyeHHe 2, 4 u 6 4ac. pu TemMepatype onbita. 3ameueno, 
0 C NOOaBJIeEHHeM OKHCH NpaseOqMa CKJIOHHOCTh CTeKOJ K KpHCTasM3alnHn 
wxKaeTcs. | 

CreTonponyckanne crekol B BUAMMOl OOACTH cIleKTpa onpesemsuach Ha 
exTpodotomerpe C®-5, B undpakpacuoli O6acTH cllekTpa, B HHTepBaule JJIMH 


© nat 00 ; 
100 400 500 6 700 mpt 
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Puc. 1, CsBeromponycKanue cpociaTHbix cTekol: A — B BYAMMOli 

o6macTH cmektpa, 5 — BUHppakpacHoh oOmacTH cnekTpa: a — 

HcxofHoe CTeKIO, 6 —cTeKs0, cogepxKaulee 2% Pr2Os, 6 — 
| 6% PreOs, (i 12% Pr2O3 
1a ot 1,0 n0 2,2 w — Ha uHpakpacHom cmexTpomertpe MKC-12. V3mepenua 
IPOM3BOLNMHCb Ha OOpasilax pasmepom 30 X 30 X | MM. re tog id 
Crea, coqepxKalllve OKUCb ipaseoduMa, OKpauleHbl B pasJIMGHbIe OTTEHKU 
KeITOrO WBeTa. B TOHKHX COAX H MpH HeOOJbIUMX KOHWeHTpaluAax P.O, (2%) 
peo6.1ayaer cBeTIbIi Ke/THIM UBeT, IPH 3HAYHTETbHBIX KOHILCHTPallMAX H B TOJI- 
TbIX COAX MpeoOsaqaeT 3eeHbIH wBeT. BemeqcTBue ca6oH KpacsauleH cuabl 
KHCH MpaseOMMa HHTEHCMBHOe OKpalliMBaHHe CTeKOJI HaOMOMaeTCA JIMUb Mp 
onuentpamuu Pr,O; 12%. 
_ B oramune OT aTOMOB TaKHX 3JIEMCHTOB KaK HHK@JIb, KOOaJIbT, XPOM H Jp., 
AMCIOLULUX B HeEYCTOMYHBOM COCTOAHHH 9JIEKTPOHbI Ha JByX OpOuTAaXx, ATOMbI PeKO- 
3EMCJIbHbIX 9JIEMCHTOB MMCIOT B HEYCTOMUMBOM COCTOAHMH SJIEKTPOHbI Ha Tpex Op6u- 
1 aie [uid COeMMHeHHI, COMepKalllUX OKUCh paseoquma, OOyCJOBMEH XapakTep 
TOrOULeHHA B Bue y3KUX MaKCHMyMOB(°). PesybTaTbI U3MepeHH cM. B TAGs. 2 
1Hapuc. 1, 2 (na OapHeBbIx u PocaTHbIX CTeKOWM). Kak BHHO 3 9THX JaH- 
1bIX, HpaseOQMMOBbIe CTeKJIa HMeIOT B BUAMMOM OOWACTH CMeKTpa YeTbIPe MaK- 
“MMyMa tWorsouleHus: 442, 468, 480 u 590 MY HB MHGpakpacHoH oOOslacTH Ba 
MaKCHMyMa NoromeHua: mpuv 1,55 u 1,95. WHTexcuBuocTb MorwouleHua 3a- 
BHCHT OT KOHILCHTPallM OKHCH MpaseOAuMa H OT COCTaBa CTeKJIa: C yBeIMYeHHEM 
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Ta6uuna 2 


CretonponycKaHHe B mpoleHTax CretonponycKaHHe B mpolueHTax 
= rt a 
NoNe 3 = i Z| 2 | 2 | MeN S 5 5 = 3 
oS 
4 39,7 | 90,0 | 90,0 | 91,1 | 76,5 | 77,0 | 4 | 23,9 | 37,4 | 25,0 | 70,2 | 17,5 | 20,5 
4 80.1 | 82:5 | 81:2 | 89,0 | 70.2 | 70,0 || 5 | 83,0 | 83,0 | 83,5 | 84,4 | 75,5 | 76,5 
4° 62:1 | 69:5 | 64:5 | 86,0 | 53,5 | 54,0 || 5 | 78,7 | 82,2 | 80,5 | 89,5 | 69,6 | 72,5 
A 91,2 | 91/2 | 94:5 | 92:5 | 78,2 | 73,5) 5” | 55,8 | 65,5 | 59,9 | 80,9 | 48,0 | 52,0 
4 66,1 | 75.0 | 69.6 | 84,1 | 64,5 | 67.2 || 5 | 35,4 | 50,0 | 40,9 | 75,2 | 30,1 | 34,7 
4" 51.1 | 63,3 | 55,7 | 79,4 } 40,2 | 49,0 


KOHICHTpallHH OKHCH Mpa3seOWMa WHTCHCMBHOCTb MOPJOUleHHA CTEKOJ MOBBI| 
maetca. Hausyumue pesysbTaTbl C TOUKH 3peHHA HaHOouIbIlel HHTeCHCHBHOCTI | 
NOFJIOMLeHHA IPH OMHHX H Tex %Ke KOHWeHTpaluAx Pr.O,; M NOMyyueHHe OCTPBbI>| 
MAKCHMYMOB MIOrJIOWeHHA HW IpoOlycKaHHA HaOwloLaloTca WIA tbocaTHbIx cTe} 
KOJI, KOTOpble MOryT ObITb PeKOMEHOBAHbI AVIA MPOMSBOACTBa CIel\MaJIbHbIy| 
CBETOHJIbTPOB. 

Bapvesple creksla HMeIOT, IPH TeX 2%e KOHICHTPallMAX OKHCH Mpa3zeo,uMa,| 
M€HbILy1O HHT€HCHBHOCTH NOrJiouleHHA H Ooee NOorHe MaKCHMYMBI MOT Joye: | 
HHA MW MpoOlmycKaHHsA, 4wemM docdaTuble cTekula. | 

JA CBHHILOBBIX CTeKOJI XapaKTepHO HaHMeHbllee MOPOuleHHe NPH TeX RE 
KOHIL€HTpalluAX OKHCH Ipa3seoquMa, CrviaxKHBaHHe MaKCHMyMa MpollyckaHusll 
mpH 458 Mw WM HecoBlayeHHe MaKCHMYMOB MOrJIOWleHHA JIA Pa3HbIX KOHILCH-} 
TpaluH OKHCH IipazseoyuMa. 

MutepecHo OTMeTHTb, YTO JJIMHbI BOJIH MAKCHMYMOB MOPJIOWeHHA JIA CTeK-| 
Jia B BUMMOM OGacTH CleKTpa COBNaLatoT C JJIMHaMH BOJIH MAKCHMYMOB MOrJI0-| 
ILCHHA JIA CoemHHeHHA PrF, (7). M3 sToro MOXKHO CleaTb BLIBOL, UTO CTPyKTyp- 
HOe COCTOAHHE MpaseoyuMa B cTekKvie H coeqHHeHHUH PrF, oqHHaKOBO. B TO Ke! 
BPe€MA OKHCb lpa3seOlHMa BJHAeT Ha CTPyKTypy CTeKJla TaKHM OOpasom, uTO| 
CABHTaeT XapakTepHOe JIA CTEKOJI MOrsIOULeHve B HHPpakpacHOHu OOAacTH B CTO-| 
pony Ooylee KOPOTKHX JVJIHH BOJH. | 
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w Oia Es & a & Coley & a < 
x ie] R wo S| o& 
8 ae Ro gs Sos as a BE RO @ Zo a 
o aS ax BCS econ 5 Be ax ees a55| 7e 
3 as Rk ae Rea] £2 } as Re Ea. Sr On nee 
26 Dos ¢5) Coy S R = 26 Dos Co Coy = R 
ot 5 Ras FLO So | 608] as , S wae Ho Ge | G0] as 
3| £ | 2 | es | $8 | Cael Feo eyes Wes | ee case c 
rac [= EES Of wit | Meal eas || = is || xo = ma | Maal Ha? 
4 | 3,127 | 1,561 1370 41,8 80,0 545 4” | 3,002 | 1,548 922 59,5 96,0 610 
1 3,170 | 1,567 1380 41,4 78,5 560 4 | 3,090 | 1,557 1000 59,5 90,0 620 
4" |.3,289 | 1,572 1410 40,6 Ulead 585 5 | 2,504 | 1,509 860 59,0 96,7 550 
1 | 3,317 | 1,584 1430 40,1 76,6 594 De 2 Deere en old 871 58,3 95,0 95> 
4 | 2,945 | 1,542 822 66,0 | 101,0 570 5" | 2,685 | 1,516 900 56,5 93,5 570a 
4 | 2,955 | 1,545 862 63,5 97,0 590 5 12,724 | 1,520 965 54,1 91,5 580 


BumusaHve 406aBOK OKHCH Mpa3eoquMa H3y4aslOCb Take JIA TaKUX CBOHCTB, 
KaK Nl0Ka3aT@Jb NPeJIOMJICHHA, MJIOTHOCTb, KOSPPUUMEHT JIMHEHHOFO paciinpe- 
HHA, CpeqHAA WHcNepcnsA. PesybTaTbl H3MepeHHH NpUBeLeHbI B Ta6u. 3. C yBe- 
JIMYCHHEM KOHMeHTpalHH Pr,O; NpoucxoquT yBewMyeHHe NOKasaTeA MpesoM- 
JICHHA, CPeAHeH JUCMepCuH HM MJOTHOCTH CTeCKOWJI, B TO BpeMA Kak KOsDUMLN eH T 
JIMHeHHOFO pacluupeHHA CTeKOJI CHHKaeTCH. Ina 9THX CBOHCTB Ha OCHOBaHHH 
NMOJlyY€HHBIX SKCNE€PHMEHTAJIBHbIX JAHHIX ObIJIH NOCUHTAHbI YCpeHeHHble Map - 
WHaJIbHbIe PakTopb! lo Metogy A. A. Annena (°). Hatigeno, uto N Pr,0,= 1,80; 


-5. 
Dp,,0, = 5500 +107 ; Vex,0, =p, Pr,0,= —200 -107". Mexoys u3 sTuxX Mapluadib- 
HBIX (aKTOPOB novcuuTHIBanuce CBOHCTBa CTeKOUI. Cpapnenue 9KCIEPHMeHTaJIb- 
HbIX JaHHbIX C PaCYETHbIMH YKa3blBaeT Ha XOPOLy!O CXOMMMOCTL pesyJIbTAaTOB. 
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Ha OcHOBaHHH MpoOBeyeHHBIX ucceqOBaHHH MOxKHO chelaTh cJeyyroulne 

OBHbI€ BbIBOJBI: 

1. Jlo6anenve oxucu npazseoquma K CTeKJIy ae€T BOSMOXHOCTh Nosy UUTh. 

Kula C OUP eJICHHBIMH OMTHYCCKHMH MOCTOAHHBIMH, IpH4eM TaKHe CBOHCTBa, 
KOSPPUNMEHT JMHEeHHOTO pacliINpeHusA, CKMOHHOCTH K KpHCTaJJIM3 anu HW 

oTOpble Jpyrue, ysyumarorcs. 


2. B crekule MpaseoquM HaXOHTCA B TaKOM Ke CTPYKTYPHOM cocTos HHH, 
H B coequHeHuH PrF?, 
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Puc. 2. CBetrompomyckaune OapveBbix CTeKou (o603HaueHHA Te 2Ke, 
uTo H Ha) uc. 1) 


3. 3 ucceqoBaHHbIX TpeX COCTAaBOB cTeKOJI octaTHoe u GapneBoe MOryT 
1Tb PCEKOMEHJOBAHb! JIA MpOHSBOACTBA CIelHaJIbHbIX CBETOPUJIbTPOB. 


| MockosckHH XHMMKO-TexXHOJIOrH¥UeCKHH WHCTHTYT Iloctynust0 
uM. JI. MW. Menyeneesa 26 VII 1959 


IMTHPOBAHHAS JIMTEPATYPA 
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Jloxaaygn AkaweMun HaykK cccP 
1960. Tom 130, Ne 4 


C. M. THJIBMAH u T. M. COCYHOB 


HEKOTOPbIE OCOBEHHOCTH PA3BUTHH YUYKOTCKOM 
PFEOCHHKJIMHAJIbBHOH 30HbI B HAUDKHEM TPHACE 
(II pedcmasaeno axademuxom H. C. Wamcxum 4 VII 1959) 


UykorcKad PreOCHHKJIMHaJIbHat 30Ha MpOcTHpaeTCcaA B CeBepO-3allaHOM Bi} 
lpaBsIeHuH Ha WpoTsxeHHH Gosee 1000 KM. Ona cocTouT 43 AByX yacTeH: 3| 
nanHolt — Antolickol u Bocrouno — Uayx-Uyxorcxon. Ha wre orpaHuuenn| 
MH 30HBI ABUIAIOTCA: Jud Antolickol uacra — Onolickult mporn6 (°), a qa Uay 
Uyxorcko — BysKanHugeckuli Mosc Oxotcxo-UayucKxon azyru (*). Bocroune) 
MIpOOJKEHHEM 3OHbI CJleqyeT CUHTATb Me3030HcKNe CKJaqyaTble CTpyKTy{| 
Anscku (*). 1 

Uykorekast 30Ha BMecte c AHOo-KosbimMckolt BXOJUT B CHCTeMy M€3030)) 
cepepo-BocTtoka A3HH, OJHaKO Meppad OOJlaqaeT HEKOTOPbIMM CMelupuyeckH 
OCOOCHHOCTAMH CTPOCHHA: BbICOKO MOHATHIM MaJleOSOHCKHM OCHOBaHHe| 
HENOJIHBIM pa3pe30M BepXOAHCKOFO KOMMVIeKca C BbIMaeHHeM HH2KHE- H Cpel 
HeIOPCKHX OTJOKeHHU; PasBHTHeM BMlaMH, BbINOJIHCHHbIX BepXHeIOPCKHMH || 
HV?KHEMEJIOBBIMH MOPCKHMH H KOHTHHCHTAJIbHbIMH MOJIaCCaMH, a Tak?Ke BY| 
KaHOreHHbIMH OOpa30BaHHAMHM HM UX TyPaMM HW PATOM ApyruxX MpH3sHaKOB, Kal 
HallpHMep, WHPpOKMM pa3BHTHeM rpaHHTOHAHbIX HHTpy3HH BO Bcel 30HE UT. | 

B paccMaTpHBaeMOH 30HE IIpOABJICHbI ABa 9Talla ee MeE3O30HCKOrO pa3BUTH, 
COOCTBCHHO TeOCHHKJIMHaJIbHbIM HW MO3QHETeOCHHKJIMHaJIbHbIM. IlepBpii 93Té 
OXBaTbIBaeT BCIO TpHaCOBy!IO. CHCTeMY, BKJIOUaH, BO3MO2KHO, 4aCTb BepXHel| 
oTJela MepMH, a MO3QHereOCHHKJIMHAaJIbHbIM 9Tall MPHXOANTCA Ha BepXHW} 
lOpy — HWKHHH Mel. | 

B UyxorckoH 30He BbIJeIAeTCH HECKOJbKO @HTHKJIMHaJIbHBIX MOJHATH 
C KOTOPbIMH COMpsxKeHbI CHHKJIMHAaJIbHbIe MporM6nl. AHTHKJIMHaJIbHbIe NOAH) 
THA CJIOKeHbI OTJIOKCHHAMM HWKHETO MH OTYACTH CpewHeroO TpHaca, Mpercrta! 
JIGHHBIMH QHJWINTaMH, CJlaHwaMM UM MecuaHHKaMHu,. BMelLalouluMu CIHJIMTH 
MaJeOTHNHbIe aHAesuTbI MUX Typbl. Bech sTOT KOMMJIeKC OTMOXKEHUM COcTaBAA! 
aCMHHy!O TeOCHHKJIHHaJIbHyIO (opMal{yio, Kak ee NoHumatoT b. M. Keune’ 
H.B. Baccoesuy u pp. Uporu6p! BpmoHeHb! AMWON_HEIMA (OpMalNAMH Kaj 
HHHCKOrO WH HOpHHcKOrO Apycos. 

CrpaToruml OTJIOX%KeHHH HHKHETO Tpuaca H3y4eH B KanspBeeMCKOM OLHATY 
Antolickol cKslaquarow 30H. Ilo qannpmm IT. M. CocyHoBa, OTJIOXKeHHA ZTOT 
BOs3pacta MpecTaBJIeHbI NakeTaMH IarHOKa30BbIX H TYSOreHHbIX MecYaHHKO: 
TyPHuToB AMa0as0B, aJleBPOJMTOB, KPCMHHCTO-XJIOPHTOBbIX HM KPeMHMCTO-r 
HHCTHIX CJlaHweB. B BepXHeli yacTH paspesa HaONOMaIOTCA 3a4aTKH PHTMHUHO! 
nepecianBanua Nopoy. B cpequeli vacTH B CulaHWlaX HM asleBpomMTax coOpar 
payna Ammonites gen. indet (aff. Ophiceras sp.), Posidinia christofori Popo 
Claraia sp. [lo onpeenenmo IO. H. Ilonosa u A. ©. Edbumosoit, 7m bopMbt 7 
THpYyt!OT CJIOM MHACKHM spycom. MowlHocTb Tom cocraBaset 1000—1100 2 
BpillieexKalllad MOHeypreHcKasd CBUTa COCTOMT M3 MOMHMMKTOBBIX MecuaHHKC 
C H3BECTKOBMCTHIMH KOHKPellMAMH, aJIEBPOJMTOB M TIMHMCTHIX cranes. Ilupe 
KJlaCTHYCCKMH MaTepuasl B Hel OTCyTcTByeT. CBuTa yCJIOBHO OTHECeHa K Cpe) 
HeMy TpHacy, TaK Kak CTpaTurpaduyecky BbIe CeLyIOT COrmacHO HaJleralouly 
AMMOMLUbIe OTMOKEHHA KapHHHCKOrO Apyca, OXapakTepH30BaHHble (Pay HOM. 

Bavskua MuTosormueckui cocraB OTsoxKennii HwKHerO TpHaca HB y4ye 
E. K. Yeruespm (*) uC. M. TaibmManom(’) 8 YamKaHquucKom nogusatuu. Boan3 
BOCTOUHOH NepHKJIMHaJH STOPO NOLHATHA, B CBORe NocneqHeH, 3aeralor cepb 
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|posoBaTO-cepble Cla60 OpOroOBHKOBaHHble KBapIMTOBUAHbIe WecuaHHKH, 3a- 
roualoutne Mpocson (qo 5 M) dusnutos. Janee cueqyer Moma Toma (10 
00 M) @usiMTOB, KP€MHHCTO-rIMHUCTHIX H KPCMHHCTO-XJIOPHTOBBIX CJaHILes, 
(TOPbIM MOAYHHeHbI WBe MayKH (100—120 Mm) cepo-semeHbIx NecyaHHKOB C KOH- 
@e€lLMAMM WSBECTKOBHCTHIX Nopoy. B nwxKHeH NoJOBHHE paspesa cpequ dusau- 
BM CJlaHWeB 3asleraeT NacT CMMJIMTOB MOLLHOcTbIO 40—60 m. Ilo mpocrupa- 
{10 9TOT TlacT Mpocvlexken Ooslee yem Ha 10 km. 


BOCTOYHO-CHEHPCKOE 


MOPE o. Bpanrenag 


BEPHHTOBO 
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| Puce. 1. Cxema pacnonomenua riaBHbIX CTpyKTyPHbIX 9eMeHTOB IIpuKoabtmps, UyxKor- 
| KH WM COmpesebHbIX TeppuTopHli B TpHace. J — OmonoucKult Hu TaliroHoccKHit mac- 
CHBbI C TwaTPOPMeHHbIM YeXJIOM Maseo30a HM TpHaca; // — Eponompckan reoaHTuksn- 
| HaJib Cc paspe3amuH pudea (?) H Mameo30H, OIM3KHMM K YeOCHHKJHMHabHbIM; JJ — na- 

JeO30HCKHe CKaqKH HHKHEero CTpykTypHoro apyca UyKotcKoH reocuHksMHanmn; [IV — 
| AHTHKJIMHAJbHbIe 3OHbI M MOMHATHA, COMKeHHbIe aCNHAHON chopMauneli Pe (?) — Ty: J — 
Komappeemckoe, 2— Mamno-Antolickoe 38 — CyxapHuucKkoe; 4— YamKaHyMHCKoe, 
5 — Koaiturypeemckoe, 6 — AnapmaytcKoe, 7 — Uaanalicxoe, 8 — KyyabcKxoe, 9 — 
_ Komounxuckaa 30Ha; V —mporv6bl, BbINOIHeHHbIe (pIMWIOMAHBIMA OTOXKeHMAMH 

Tsk:— Tsn; VJ —IIpHomononcku mpornu6; V//J —spixogp oKemOpua; VIS — 
MpenolaraeMpli TeKTOHMYeCKHi wos; JX — pa3smombl; X — ocH aHTHKMHasel; 
XI — ocu uporu6os; X//J — ckmaqku mpeqnomaraemon naleosolicKol reocHHKMHAaJIH ; 
__ XIII — rpanHuubl ctpyKTypHbIxX amemMeHToB (BeposTHble); X/V — To xe (mpeqmomarae- 
ble); XV — 6a3HToBble HHTpy3Hu, adppy3upel M MX Tydsl; XV/J — naneosolicKue 

UIeIOUHbIe H KUCAbIE HHTPpy3HHu 


Satiaquee, B Oaccetine p. Monnu, E. K. Ycrues (*) B WaHHOl cBUTe BLIZeIHI 
onucad Ba ropusoHTa. Huxkuult ropH30HT COCTOUT H3 TOHKO paccJlaHIOBaH- 
IX PUJJIMTOBUAHIX PIMHUCTHIX CJIaHILeB H OUeHb MVJIOTHbIX CBETJIO-KOPHUHEBBIX 
CUaHHKOB, YepelyIOWNXCA B HWKHEM CBOeH YacTH c TypuTamu, Tyamu Ma- 
OTHMHBIX AHJIC3HTOB HM 3eJIeHOKAaMeHHbIMM aHesuTamu. Bropol, BepxHul, 
PH3OHT MpelcTaBJIeH MpeHMyULeCTBeHHO TJIMHMCTbIMH CJlaHWaMu Cc peqKUMU 
)OCJIOAMH IeCYaHHKOB. 

TJopogbl NepBoro ropH30HTa CJlaraloT APO aHTHKJIMHAaJIM, a MOpObl BTOPO- 


)— e€@ KPbIJIbA. 
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B o6pamuienuu AnspMayTcCKOro MOAHATHA, B KSISPBeeMCKOH CBUTE (>), payi 
uiccleqoBaTesel OTMeYaJIH MpucyTcTBHe Ty@PHTOB, WHaOas0B WH MaJIOMOMIHbI}}i 
laCTOB MeTaMOpu3OBaHHbIX aHe3HTOOasaJIbTOB. ’ 

B Cyxapnnuckom noguatun M. B. Tycapos (1958 r.) B OTMO*KeHHAX KIT9fH| 
Be€MCKOM CBHTbI HW%KHErO TpHaca OMMCa lacTbl NOpPUupHTOuTOB qua6aa« 
CIIMJIHTOBOFO CocTaBa, Ha KOTOpble B CBOe BpemsA OOpaTH BHuMaHHe B. A. Bg 
Kap (?). 

B Maso-AntoHCKOM HW B HEKOTOpPbIX JPpyrHX MOLHATHAX, NO-BHJHMOMY, Bb; 
BeeHa BEPXHAA VaCTb paspesa KIMIPBeeMCKOH CBUTHI, re scy3HBHO-TyPoBb!|) 
OOpagOBaHHA OTCYTCTBYIOT, OHAKO B OOJIOMOUHOK YaCTH CepO-3eJICHbIX neciaaa 
KOB OTMeYUaeTCA MpHMeCh MNHpOKJacCTHYeCKOrO MaTepHaia. i 

B mepeyncuieHHbIx NoqHATHAX AHIOHCKOH 30HbI aCMHAHbIe TOJIMIK HWKHEr} 
TpHaca BMelLaloT CHJIIbl HM Laliku, pekKe WTOKH 1HaOaz0B, raOOpo-4ua0a30B 


| 
KBaplleBbIX Ma6a30B, a B BOCTOUHON yacTH Maso-Antolckoro NOLHATHA MMEETC) 
H€CKOJIbKO UITOKOB KBapleBbIX COCCIOPHTH3HPOBaHHbIX raOOpo Hu CepmeHTHHY; 
3MPpOBaHHbIX rulepOa3uToB. Bce 9TH HHTPY3HBHbIe H 9KCTPy3HBHbIe Tesla pasMG 
ULaloTCA TOJIbKO B TipesesaxX CBOJOBbIX YacTeH MOMHATHH WIM Ke Ha HX KPbIJIbA 
WM Hurye SOomee B MHbIX CTPYKTYPHbIX yCJIOBHAX He BCTpeyalorTcs. i 

B Uayn-Uykorckol 30He TakxKe WHPOKO paclpocTpaHeHbl HH2KHETPHAaCOBbl}, 
OTJIOKEHHA activHOH dopMauHH. OHM H3BeCTHbI Ha }OFO-BOCTOUHOM MoOepexkbi 


\ 
aHTHKJIMHOpHi) H Ha TOOepexbe UyKorcKoro Mops (B CKsIaquaTOM OOpaMvieHH | 
Boctouno-UyKorckoro maccuBa). Kak 4 B Antolickol cKJlaquaTol 30He, OTJIC| 
*KEHHA TpeCTaBJIeHbl 3]eCb MOLLHOM TOJMeH ClaHeB H (HIHTOB, KOTOPbh 


i 


mecuaHuKH K93M9pBeemcKol cBuTbI. MoniHocTb 9THX OTJO%KeHHH cocTaBsAe) 
Gostee 1000 M. Cusibl, Waku HW WTOKH YHa6a30B HM radOpo-7HaGa30B upesBbiyal) 
HO HaCbIMLalOT ITH OTJIOXKeHHA HU, TPyNMAHpyACcb B Wenouky, MpoOTArHBaloTCA 
CyOlIMpOTHOM HalipaBJleHHH Ha BOCTOK K KoymounHcKol ry6e. Muorga qnaba3t 
CJlaraloT H KpyMHble MaCCHBbI, JIOKaJIM3yACb B HHYKHETPHACOBBIX (?) * OTMOK 


V3 BbIWMeNpHBeeCHHbIX JaHHBIX CJleqyeT, uTO B UyKoTcKoH reocuHK JIMHaJh 
IIpOABHJINCb MarMaTHyeckHe Mponecchl. I[lepBaa craqua MarMaTH3Ma MpHXOUT 
CA Ha 9OXy HM%KHEFO TpHaca. OTO viaBHbIM OO6pas0M BYJIKaHHYeCKHe U3JIMA; 
HUA THaOa3z0BOro HM aHAe3HTOBOFO COCTABOB, COMpOBOKTaBUINeCA BbIOpOCaMH Ui; 
Tyos. Mutpy3snBuble Tesla 1Ha0a30B OOpa3z0BaJINCb Nocyle H3JIMAHUA JaB; Mp) 
9TOM HJIH MOPMHPOBAJIMCh MaCTOBble 3aJlexKH BOCaKaX HMKHETPHAaCOBOM reo 
CHHKJIHHAJIM, HI 3allOJIHAJIMCb TPelHHbI KaK B Oovlee JpeBHHX cK slayaaTbl; 
cTpyKTypax Mavleo30a HW AOKeMOpus, Tak H B aCIiHAHOH TOJe HHAKHErO TpHaca 
IIpu ycuJieHHuu TeKTOHHYECKHX ABHXKEHHH NO TpellluHaM HW pacKOJlaM Nepwosnye 
CKH MOCTyNaJIH NOPUMH MarMbl, TaBUIMe€ MHOFOUHMCJICHHbIE Laliku H WTOKOOOpas, 
Hble Tela KOHTOAMaOa30B, KBapleBbIX raO6po H runepOasurTos. 

O mpote HW pasMaxXe By JIKaHHYCCKHX NPOABJICHHH MOXKHO CYINTh, ecu OOpa 
THTbCA Take K paCCMOTPeHHIO HEKOTOPHIX YaCTHBIX paspe3oB Tpvaca AJIACKH. © 

Tak, Ha lore ANACKH BepXHETPHAaCOBble OTJOXKeHHA, OXapaKTepH30BaHHbl 
KapHulcKou dayHOH, BO MHOrMX MecTaX MOACTHJaloTCA JaBamMu u Tydamu 3eue 
HOKaMeHHOH dopmanun Nikolai greenstones, ycraHoBseHHOl B JONuHaXx pp. Un 
THHa H CycuTua, Ha -0. Kenai wu wa 0. Kogbak, a TakxKe Ha MoOepexbe 3a 
TamuubTou (*). Bospacr d@opmaunn, no II. C. Cuuty (4), orpeyaer Bepxueli ep 
MH — HWwkKHeMy Tpuacy. B pxye culyyaeB BepXHellepMCKHH BOspacT HHKHEl 
qacTH 3€JIGHOKaMCHHBIX MOpO ycTaHOBJIeH MOUTH ONpeyesIeHHO, TaK Kak OHI 
MOCTHJIAaIOTCA HHKHEMePMCKHMH H3BeCTHAKAMH. 

Ouenb OH3KOH K ONHCbIBAeMOH MPopMallHH KaXKeTCH HaM CBHTAa 3eJICHOKaMeH 
HbIX NOPO: TyPorpaBeMTOB, PacCJIaHWOBaHHbIX aHTe3HTOB UH Tyo, 3avlerato 
Wladt NOBepX TePppHTeHHbIX OTJOKeHHH apPTHHCKOTO spyca, OOHaKatOUlNXxc. 


* Ha Boctouno Uykorke Bbifenena opeHcKasd CBHTa, BOSpacT KOTOPO! NO CHx Mop He 
siC€H, HO MO (alHasbHO-HTOMOTHYeCKOMY COCTaBY OHA OYeHb OAH3Ka KSMSPBCEMCKO CBHT 
AHIOHCKOH 30HBI. 
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cpoye SpakBaaMckoro NogusaTua Ovolickoro nporu6a (6acceliH BepxHero 
4eHHa p. Bovwbuoro Autos) (°). 
Texrouuyeckoe crpoenve mnoguaTHii Takospo. Kamappeemckoe noz- 
THe JVIHHOH 70 130 KM pH wmwpuHe 25 km pecTaBsAer 
HOH aCHMMeTpHUHYIO aHTHKJIMHaJIbHy!0 CTpyKTYpy,  OCJIO%KHeHHY!O 
| KPbIJIbAX MHOPOUHCJICEHHBIMH Pa3pbIBaMH, YaCTb H3 KOTOPBIX MMeeT Iily- 
Koe 3aJlOxKenHe. Ota cCrpyKkTypa B Mahe OOpa3yer KOWeHOOOpasHbI u3rUu6 
KPYTbIM NOrpyKeHHeM WapHHPOB B MepHKJIMHAaIbHbIX OKOHUAHHAX. 
CHMMETPHUHOCTh NOAHATHA MOMYEPKHBAeTCA CKJaqYaTOCTbIO BbICOKHX M0- 
AKOB, C MpeoOalqaHHeM HaKJIOHHBIX, KOCbIX MH OMPOKHHYTHIX CKaOK C KuJIe- 
AHbIMH HW OCTPOYrOJIbHbIMH 3aMKaMu. Ocepble IJIOCKOCTH TaKHX CKJaqOK KpyTO 
KJIOHEHbI Ha CeBep-CceBepo-BOCTOK. B NuiacTaX PUAMTOB H KPCMHHCTHIX CJlaH- 
B, 3aKaTbIX M@KIy NaykaMH MecyaHHKOB HJIM CHWaMH Ma6a30B, MoAB- 
HOTCA CKJAIKH MylacCTHYeCKOrO BOJIOUVeHHA, BIJIOTh 2O MeIKHX M0eK. Anawo- 
ee CopMBI CKJlayyaTOcTH (uKCHpyIOTCA H B cthepe BMAHHA KPyMHBIX pa3- 
MOB. 
 OcoOeHHOcTbIO ONHCLIBAeMOH CTPYKTYpbl ABJIAeTCH yuacTHe B ee CKalyaTO- 
MM MaCTOBbIX TeJI WHaOas0B, NOAYepKHBaIOULMX JMHeHHOCTb cbopm. Bmecte 
‘TeM, B Mslacrax Ma0a30B HepeKO NOABJIAIOTCA OyMHaxKHble CTPyKTYpbl. 
CXOJHbIMH OCOOCHHOCTAMH CTPOeCHHA OGJaqaloT H [pyrue aHTHKJIMHAaJIbHbIe 
pquaTua. Tax, Mamo-Autolickoe h YaAMKaH,MHCKOe NOHATHA, HMA 3HAYHTEVIb- 
» Combine pa3Mepbl, pacMovlaratoTca MapadetbHO KanapBeemMckomMy, MOBTO- 
FA B WulaHe KOJIeHOOOpa3sHbIH Hu3rH6 MocweqHero. B HX MeHbllle BbIPaxKeHa 
|MMMCTPHYHOCTh CTPOeCHHA, HO pesue MpoABJeHa JMCrapMOHHUHAad CKJlaqua- 
ctb. I]actopbie Tesla 7ua6a30B B Maso-AHIoHCKOM MOJHATHH He 3a:puKcupo- 
le HO UPe3BbIUaHHO WIMpOKOe pasBHTHe MMeIOT Zaku HM WTOKH ra66po u ru- 
| Soe B cksaquyatocth YAMKaHIMHCKOrO NOAHATHA Y4acTBYIOT WVacTbl 


IHJIMTOB HW MavJieCOTHMHbIX aHJe3HTOB. 

| C anTukJMHabHbIMM NOLHATHAMH IIPOCTPpaHCTBeHHO aCCOLMMUPy!0T MeJIOBbIe 
PaHHTOHAHbIe WHTPy3HH, MHOPOYNCJeHHbIe Jaiku Hu Oouee MO3qHHE 3OJOTO- 
VIHbIC KBapLeBble XKUJIbI. Secb 2K JOKaH30BaHb! POCCbIMHbIe MECTOPOKeHHA 
puora. 

| B mo3qHereocHHKJIMHaJIbHy!O CTaHIO pa3BHTHA, AHTHKJIMHaJIbHbIe NOHA- 
[1, OCOOCHHO HX KPbIJIbA, ABJIAJIMCb OCaOJICHHBIMH TEKTOHHYCCKHMH 30HaMH, 
Va MO TpelluHaM HW paCKOJIaM, YaCTbIO NOHOBJIABLUMMCA, YaCTbIO BO3HHKaB- 
‘MM BHOBb, IIpPOHHKaJIH MarMaTH¥eCKHe PpaciilaBbl. 

| M3 cka3aHHOro BBITeKaeT, YTO HadaJIbHbIM 9TallaM pa3BuTHA UyKorcKor 
¢OCHHKJIMHaJIM — CTaquH ee aKTHBHOrO MporHOaHuA — oTBeyaeT (OpMHPOBa- 
Me raOOpOuAHbIX MW yJIbTPaOCHOBHIX MHTPy3HH, MWapareHeTHYeCKH CBA3aAHHbIX 
o6pas0BaHHeM aippy3HBHOK CMuIMTO-qHaba30B0H PopMaluH. B 3sTOM OTHO- 
4eHHH UyKoTcKad reOCHHKJIMHaJIb CTOMT OvIMKe K TeOCHHKJIMHAAM KJIaCCHye- 
koro Tuna. Utro Kacaetca Ano-KowbimcKoH TreoCHHKJIMHaJIH, TO TaM MOJOOHDIX 
BleHHH He HaOuIOqaeTcA. 

| TakuM O6pa30M, HECMOTPA Ha eHHCTBO TeOCHHKJIHHaJIbHOH CHCTeMbI Me30- 
in ceBepo-BocTOuHOH A3HH, ee OTeJIbHbIe NpOrHObl, KaK BULHO, CYLeCTBeHHO 
| 


WM4GaIOTCA [pyr OT Apyra HHTeHCHBHOCTHIO IIPOABJIEHHA MarMaTH3Ma HauaJib- 
Ix sTanos. UyKorcKad 30Ha B 3N0Xy opMMpoBaHUA aciMAHOK Popmalluu 
HUKHEM TpHace, BepOATHO, pacMovlaralacb B OTHOCHTeJIbHO Ooslee BHYTpPeH- 
X .4aCTAX OOUIMPHOM TeocHHKsIMMaIbHOH OOsacTH TuxooKeaHcKoro Tosca. 


| CevmuaHckoe palonHoe [locrynuso 
| reooropa3sBeqouHoe ynpaBuseHHe 2 VII 1959 


UWMTHPOBAHHAA JIATEPATYPA 
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b reow. HM mome3H. HCKOMaemMbIM ceBepo-BocToKa CCCP, Ne 8 (1954). 
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Jloxaaygn Axagemun nay CCCP 
1960, Tom 130, Ne 4 


TEOJIO‘H | 


3. Tl. XOXJIOB un H. F. OCHTIOB 
OB OTKPbITHH JEBOHCKOM ®AYHbI B BACCEHHE p. HUJIAHA 


(XABAPOBCKHH KPAN) 


(IT pedcmaseaeno axademuxom JI. B. Haauexuxeim 20 VII 1959) 


B 1958 r. B Oacceftue p. Husana, Jesoro NpuToka AmryHu, cpeqH MeTamofy 
tbuuecKkHX OOpas0BaHHli, OTHOCHMBIX paHee K Mporeposor, Oblla OOHapy2KeH! 
JeBOHCKaA dayHa. 

IIporeposolicku BospacT MeTaMopuyeckHX MOpo OOOCHOBbIBAaJICA HaXxO]; 
Kol Bogxopocaeli Conophyton H. II. Caspacoppm B 1941 r. B u3BecTHAKaX nf 
p. Huaany. KeaandvuupopanHoro onpefeeHua BOLOpocseH mponsBeLeni 
He Opiio. Hecmorps Ha 9TO B JIMTepatype (*,”) IpoyHO yKpelusiocb MHeHHe O IIpG 
TepO3OHCKOM BOspacTe MeTaMOPPHYeECKUX TOV, PasBUTLIX B BeEpXOBbAX pp. Ce 
Jemyku, Bypeu, Kep6u u Husana. . 

PaOoTaMu aBTOpOB B MOCJeqHHe TObl yCTaHOBJIeHO, YTO MeTaMopduyecK 
H3M€HeEHUA MOpOd STOTO paloHa O6A3aHbl CBOMM MpOMCXOKTeEHUeM TpOABJICHHA! 
JMCIOKalHOHHOrO WM KOHTaKTOBOrO MeTaMop@u3Ma B 30He cmaTusA. [laneouT¢ 
JIOTHYCCKHE KOJJICKIHH, COOpaHHble B MeTaMOp(uyecKHX Moposax, MOsBOuAIs 
TBePO TOBOpHTb O UX AeBoHCKOM Bospacte. Ilo p. Husany B MpaMopu30BaHHbls 
M3BECTHAKAX, NepeCsaHBalOUluXCH C TJIMHHCTO-CepHIHTOBbIMH, KPeMHHCTO-Cé} 
PHILATOBLIMH CJiaHIaMH, AWMaMV, pacCJlaHWOBaHHbIMH TWecuaHHKaMu, mua6e| 
3aMH HM CNMIMTaMH, OOHapyxXKeHbl KpHHOUAeu, TaOyJATHI MH KOpadJJbl. | 

Ilo onpegenennto B. H. J[y6atosona, Ta6yaTbt us cem. Cocnitidae oTHocsa 
CH ycCuIOBHO K pogy Tyrganolites sp., pacnpocrpaHeHHomy B cpeyjHeM jeBOH| 
SananHok CuOupu, Cpequei Asun u Kuras. 

H. A. Cnacckum Opin ompegesienh Kopanm Rugosa uz cem. Zindstromidae 
XapaKkTepHbIH [JIA CpemHeroO Maweo30m, CKopee BCero JeBOHA. 1 

Bpillle MO paspe3sy B KOHTJIOMepaTaX H KBapILHTOBMHbIX NecuaHuKax cot 
pana oOuJIbHax DayHa KpuHoNeH, TabyaT u Opaxuonog. M3 kpuuouzel u Ope 
xnonon I. P. UWnmKunok onpegenenti Cyathocrinus mammillatus Jelt., Ent 
rochus biarticulatus Quenst., En. dentatus Quenst., Pentagonocyclus vastu 
Jelt., Pentagonocyclus sp., Stropheodonta sp., Schelwienella sp., Schelwiene 
la cf. umbraculum Schlott. Hexoroppie u3 sTHX BUZOB ONHCaHEI P.C. Enreme 
BOH H3 9H@eJIbCKUX HW KMBETCKUX OTMOKeHH Bepxuero Amypa u Kys6acca. | 

Hosble HaxoOJKH JeBOHCKOH daynbl B Oacceline p. Humana usmenstor mpe 
cTaBJleHHe O WWMPOKOM pa3BHTHH NpoTeposolickux oOOpa3s0BaHHli B 3TOM uacT 
Jlaibuero Bocroka WM Mo3BOJIAIOT TOBOPHTb O paHee HeNsBeECTHOM ObsacT 
pasBHTHA CpeqHero Masleosox B Mexyypeube Bypen u Amryun. 


\ 
il 


JlauibHeBocTouHoe reosloruyeckoe yipapmeHue Toctynuno | 
Muuuctepctsa reoslorHv M OxpaHbl Hexp CCCP: 22 ARNO5S 


UMTHPOBAHHAS JIMTEPATYPA: 


} 
. VAG Xe MK OMEN Od, 18. JN, MoxsaneBpexkaa, Cos. reonorua, Ne 3, 42 (1959) 
"ll. H. Kponotxkun, K. A. Waxpapctrosaugp., Matep. lo reoa., MarMat. | 
pyAu. Mecropoxy. Jlambu. Boctoxa u 3a6alixanpa, 2, U3n. AH CCCP, 1953. 
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JToknann Akagemunu nayr CCCP 
1960, Tom 130, Ne 4 


TEOQJOPH A 


10. B. YY HHOB 


YFOOBPA3HOH 30HAJIbHOCTH B TEOJIOTHYECKOM CTPOEHHK 
BOCTOUHOW TYBbI WH CME)KHbIX OBJIACTEM 


(ITpedcmasaeno axademuxom H. C, Wamckum 18 VI 1959) 


|B pacnpeyenenuu pasHOBospacTHbIxX cTpaTurpatwyecKuX H MHTpy3HBHBbIX 
IIJIeKCOB Masleoso” HW WokemOpuA Ha TeppHTopHu Boctounol Tyspt yemar- 


yKa3aHHble KOMIVJI€KCbI OOpa3yIOT OTKPbITbIe Ha CeBepO-3allaq MO{KOBOOO- 
sHBIC 3OHbI, KOHICHTPHYeCKH OOJIeKalouMe OHA Apyryt0. Ora 3aKOHOMepHOCTh 


,. 1. Cxema reomormueckoro cTpoexus Boctou- 


Q ZG 
Tysbl HW CMexKHBIX oOmactel. 1 — patioH pas: j/,',_ = COU ZY 
A CNHJIMT-KepaTopupoBon PopMallMH HWKHero fe Saree g Lg} 
Opua, 2 — palioubl pasBuTHA mpoTeposolickux |‘~% SSe Ne Nee Lig4 
socrouHoM CasHe Tak:Ke apxelicKHXx) oO6pa3osa- OLDS WV Les VY ‘yy 


L, a palionbl pa3BHTHA HM xKHeMaseosOlcKuX LL eR. a Tig. aE S ep 
oy3sHi 8B BoctouHo-TyBHHCKOM MHTpy3HBHOM STEELY eae BZ 

e, 4 — yuacTKH pa3BHTHaA HanOoJlee Kpyn- RESO ENG tt Ca 
_ J@BOHCKHX TpaHHTHbIX MHTpysuii B Boctrouno- F=F-=y e 
(MHCKOM HHTpy3HBHOM wosice, 5 — yuacTKu 
BHTHA OLeJIOUHBIX H CyOULeIOUHBIX HHTPy3Hi, 
Buii-Xemckasa CKJlaquatad yra (HHKHeKeM- 
ickWe H CHHHHCKHe OOpasoBaHHa), 7 — yua- 
4 KeMOpPO-OpROBHYCKHX Nopoy B Buli-XemcKou 
afjuaToH jlyre, & — ceBepo-BOCTOUHaA UaCTb 
iMuCKOrO MporH6a, 9 — MHTpPy3HH B BbICTyMAax 
mjamMenta Tysauckoro mpornoa, 10 — riaBHeli- 
| IUHe COBPeMCHHEIe pa3JIOMb! 


ES 6 47 Ks Ba 9 =) 10 


ta 3aMeTHa y2Ke Ha MepBbIX reoJlorMyeckHX KapTax BoctouHolt Tysbi u oco-. 
HO OTUCTJIMBO MpoctyuJla Np MocJexyloulux padotTax, MpoBexeHHIX B OC- 
(HOM 2KcCIequiMeH BcecotosHoro a9posloruyeckoro Tpecta. 

InapHeiive u3 yNOMAHYTHIX AyrooOpasHbIX 30H H300paxKenbl na puc. |. 
4), Ipexkye Bcero, No{KOBOOOpasHad CKaquaTad Wyra, ClOxKeHHan OOpasoBa- 
MH CHHHA WM HWKHerO KeMOpHA, pacnosaralollaica B GOacceline Bowbuioro. 


? 


fpBepO-BocToky oT ©. Koisbi.. Ms06paxkenuble Ha CXeMe MpocTupaHUA CKJay- 
CTH B lipegeax STOM yr, BMeCTe C IIaBHbIMH 3aBOpOTaMH TIpocTupanni, 
TJIMBO YCTaHOBJeHbI padotamu B. B. Arentopa, HW. JI. Wenxmana u B. A. 


MxeHa TopOaMM HW2KHeErO KeMOpHs, a BHELIHAS — B OCHOBHOM CHHMMCKUMH 
30BaHHAMH. Ha Kpbluibax lyr, kK ceBepy u tory oT p. B. Enuceii, noss- 


pas Moxer ObiITb HagBaHa Buli-Xemcxoill, ABsIAeTCA OeqHOCTh ee MHTPy3HAMH. 
C Bueunel (BocrouHol) cropoubr Buk-XemcKkaa cKJlaquatTad Ayra OKpyxKena 
,HbIM MOACOM TpaHHTOHHbIX WH raOOpOMAHbIX HHTPy3sHH, KOTOpHI Takxe 
©T OTUeTJIMBY!IO AyrooOpasuyi0 dbopmy (Bocrouno-TysuncKul mosc). 3yecb 
IeYTCTBY!IOT Pa3HOBOSpacTHble HHTPy3HH, HM UX PacuJIeHeHHe CBA3aHO CO 
HHTeIbHBIMH TpyqHocTamu. HanOombiee pacipocrpaHeuue 3yecb MMeeT 
4KHBIM MHTPY3HBHbIM KOMIMVJIeKC, MpelcTaBJIeHHbIM B OCHOBHOM mopojlaMu 
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rpyll WlarMorpaHuToB-rpaHOAMOpuTOB KH radopo. Takoro pojla KOMme| 
A. B. Kysuenospim u I. B. Ilanycom (4, °) Obl BbIZeeH JIA Xp. Boctount} 
Tanuy-Ovia H Ha3BaH MMH TaHHYOJIbCKMM. OTO Ha3BaHHe YacTO MpHMensAer) 
Jit OOOSHAYeHHA C/IOXKHbIX HATPY3Hi Ha TeppuTopHH Bceli Bocrounon Tysbl.! 

Vutpy3Hu MlarMorpaHuTHO-ra6OpouHOrO KOMMJIeKCa NpOpblBaloT TMopo,| 
CHMIMT-KepaTopuposoli dopMaluH HwKHerO KeMOpHaA H Hep eKpbIBaK| 
CA KOHTIOMepaTaMH apeHHra—cpesuero OpfoBuKa (CHCTHIXe€MCKas clas 
TakuM OOpa30M, BHeJpeHwe WHTpy3HH MOXKHO OTHECTH K _ MepepbiBy | 
CKylayaTOCTH Me@Ky OTVJIOXKeHHEM HWKHEKeMOPHHCKHX HM KeMOpOOPJOB}| 
CKHX (BepXHHit KemMOpHli — TpeMafOK) OOpasoBaHHH JIM Ke STHX nocwien | 
W Goulee HO3,HHX OCaKOB OpfOBHKa (HO He K rpaHulle OpAOBHKa UM CHJypa, K 
3TO pemmouaranocb paHee). Han6oee BepoaTeH, BHAHMO, HH?KHEOp/| 


) 
BHUCKHH BO3pacT paccMaTpHBaemoro KoOmIIieKca: 1) OH OYeHb CXOJeH C I) 


iN 

powamu OyeKHHCKOH MHTpy3HH, KOTOpble NpopbiBaloT BepOATHbIe aHaJlOrH Tay 
TBITXEMCKOM TOM BepXHero KeMOpHA — HWKHErO OPAOBMKa HM Cojepxkat} 
B TaJIbKe KOHIIOMepaTOB, BHJMMO OTHOCALMXCA K CHCTHIX€MCKOH CBHT¢) 
2) B pasBUTHH reOcuHKJIMHael Oosee XAPpaKTeEPHO BHEAPeHHe KPYMHBIX C/OH 
MHTpy3sHi He cpa3y BCJeq 3a POpMHPOBAaHHeM CIMJIMT-KepaTOpupoBow (opm 
WWM, a Ha Ooslee Mo3qHHXx 9TaNax (7,°). Takoe npeqnosoxKenHve HE NpOTHBOped| 
M ONpeqeseHHAM aOcOJIOTHOTO BOspacTa Nopox TaHHyOJIbCKOro KOMIIJIeKCa >§ 
Tanny-Oua (*) B 443—448 MuIH. JIeT, UTO MOXKET COOTBETCTBOBATb Kak BepX} 
KeMOpHa, TaK H HH3aM OPJOBHKa. . i 
B Bocrouno-TyBHHCKOM HHTPy3HBHOM Tlosice H3BeCTHbI TakKe cylilecTBeH} 
KaJIMIUMaTOBble JCBOHCKHe TpaHHTbl H TpaHHTOHbl; HaHOoJIee KpyMHble HX Mil 
CHBbI pacioslaraloTcA Ha BHeUIHeH (BOCTOUHOM) CTOpOHe HHTPy3HBHOrO MOAt) 
OOpa3syA BHELIHIOIO HHTPy3HBHY!O Ayry Oosee MOOROrO Bospacta (CM. PHC. 
OctaTkH KpoBJIH cpequ MHTpy3HH Boctouno-TyBuHcKoro Mosca mpeycrs) 
JICHbI IIPe€HMYLLeCTBeHHO MopoaMH HH2KHeErO KeMOPpHA H CHHHA BO BHYTPeHE 
yacTH Tosca HM MpoTeposod — BO BHellHeH ero YacTH; TaKHM O6pa3oM,| 
3eCb HaMeuaeTCA COriacHad C OOWIMM AyrooOpa3HbIM IaHoM 3 AKOHOMep HOC } 
C poctoka, cepepo-Boctoka u tora BocroyHo-TyBHHCKHH HHTpy3HBHbIt TC) 
OKpy2KeH WHpOKOM MOOCOH MpeHMyULeCTBeHHOTO pa3BHTHA WpoTepo30lick| 
OOpa30BaHHi, KOTOPadA TakKe B MWeJIOM IpecTaBAeT OovIbly!o Ayry. Sta Ty, 
oxpaTbiBaer Boctouxbit Casu, 3amaquoe IIpukocorombe B Monroauu u Canih 
JleHCKoe Haropbe B Tyse. Ilo cpaBHenuto c BoctouHo-TyBuHCKuM MHTpy3HBHi 
MOACOM OHA OOeHeHa HHTpy3HAMH. B 3HayHTebHOM CBOeH YaCTH (FaBHbIM (| 
pa30M BHYTpeHHeH) OHA ABJIA€TCH 30HOM pasBHTHA WLEOUHbIX HHTPy3ui [eB | 
ckoro HWJIM BepXHeMaseosolcKoro Bospacra. Ilosc menouHbIx (H CyOUlesOUHE; 
MHTpy3uH MporaruBaetca vepes Boctrounbi Catv, BepxoBpba Buli-Xema B Ty, 
u 3atayzHoe IIpukocorombe B lOro-Bocroynyio Tysy, o6pasya, B CBOIO Ouepe; 
Ayry, OKalMsisiolly!o cHapyxH Boctrowno-TyBuHcKHi HHTpy3MBHbIi Mosc 4 
B wesoM BCA paccCMaTpHBaeMadA TeppHTOpHA MOrsia Obl ObITh OXapakTepH. 
BaHa Kak OOJlaCTb 3aMblIKaHHA OYHb KPYMHOFO CHHKJIMHOpPHA, ECM Obl MO 
ObINIO JyMaTb, UTO STOT CHHKJIMHOPHH MpoyouKaerca Ha ceBepo-sallaq; ONHé 
TaKOrO MpOJOJMKeHHA, NO-BHHMOMY, HeT. 
HykHO 3aMeTHTb, YTO y¥acTOK pa3sBHTHA OPAOBHYCKHX u Goslee MOOL| 
MOpod BO BHyTpeHHeH yacru Buli-Xemckoll cKslaquaToH Ayru He cemyer OT; 
CHTb K TOH 2Ke CTpyKType. OTOT y4acTOK ABAAETCA YaCTbIO OpAOBNYCKOrO TyB} 
CKOro 1porHOa; eCJIH B3ATb BeCb MporHO B IesIOM (2), ACHO BHHO, YTO HO OT, 
WeHHIO K ONMCaHHbIM yraM OH ABJIAeTCH HECOraCHOH, HaJlO%KeHHOH CTPyKTyp! 
Crpoenne joapenurckoro dbyHqaMenta BO BHYTpeHHeH uacTru Buii-Xemcr. 
AYTM OcTaeTCA BO MHOTOM HexCHbIM,; MOMKHO JIMIb OTMETHTb, YTO B FOpcr, 


Tle OH BbIXOLMT, MHTPy3HH CHOBa NOsyyaloT WHpOKoe pacmpocrpaHenue. 


[ 


* Tak Hasbipaemasd Oj>KHHCKad HHTPy3HA MpedctaBssaer coboli rOpCcToBbIit 610K, cnoKen 
MIpeHMYUlCCTBeCHHO HHTPy3HBHBIMM MOpoyaMH, a He HHTpy3Hi0 B COOCTBEHHOM CMBICNe ca 
€CTb OCHOBAHHA IPEANONaraTh, YTO 3eCb MPHCYTCTBYIOT TakxKe Sosee MOMOAbIE rpaHuTOH 

. a Brrepsble AyrooOpasHax (popMa nosca meNOUHbIX HHTpysuli Obla oTmMeuena V1. A. He 
BOH, H3yvaBlleH WenouHble HHTpy3suH FOro-BoctouHolt Tyspi. 
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PaccMaTpHBad McTOpHlO OOpas0BaHHA ONMCaHHbIX jlyr, Hy2HO OTMeTHTb, 
O B HWKHeM KeMOpHH yrooOpasHblli crpyKTypHbIM MaH, BuyMMO, elle He 
foJI TposBsien. K tory or Bocrouxoro Canna B sallay-ceBepo-3anaqHOM HalipaB- 
CHHH MpOTArMBaeTCA 30Ha HaKOMJeHHA MOPON CMMJIMT-KepaTopupoBol dopMa- 


I 


8 2 
EM Eee Gasked. Geel. 


Puc.£2. a — o6macTH HaKOMeHHA TOpo, CnMAMT-KepatodupoBoli 
cbopMalHH B HH2KHeM KemMOpuu (/); 6 — oOnacTH HakomJeHHs TeppH- 
TeHHBIX TeCOCHHKJIMHAJIbHBIX OTJOXKEHHH BepxHero KeMOpHaA— Tpe- 
Mayoka (2) H HM2KHeMameo3o0lickue HHTpysHu BoctouHo-T yBuHcKoro 
. Tosca (3); @—oOnacTH oOCaKOHaKONJIeHHA B apeHHre—cpeHeM 
| opfosuke (4); 2 — o6acTH H3NNAHUA HHKHEZEBOHCKHX 9cpPpy3HBoB 

(5) M MoAcC MEBOHCKUX — BepXHeMaeO30HCKUX IWCIOUHLIX HHTpy3uit 

(6). J — Bocrounpi Casau, /] — Canrumeno-Xanrauckui BbICTyn 


MH HWKHeH MOJOBHHbI KeMOpHA. OTH MOPObI WHPOKO pa3BUTbI KaK K 3allayy 
 ceBepo-3allaly, Tak MH K BocTOKy OT BocTouHo-TyBuHCKOrO HITpy3HBHOrO 
Osica, TOJIbKO K 3allafy OHH YepenyloTcA c Ooslee MOJIOAbIMH OOpa3s0BaHHAMH, 

K BOCTOKy — Cc Oouee zpeBHumMu. B wenom %e HHMKHE-cpeqHeKeMOpulickas 
COCHHKJIMHaJIbHad 30HA, OrpaHHYeHHad C ceBepa MoAHATHAMH BocrouHoro 
ada, a c tora — Xauralickol rapido B Monroauu, MpoTarMBadlacb oT Sanay- 
oro Sa6alikaiIba Ha BOCTOKe 20 Caslaupa Ha 3allaye, XapakTepH3yACb, OVeBHI- 
O, Ha BCe€M IIpOTAKeHHH 3HAYHTEIbHbIMH TMOrpyXeCHHAMH H HHTeHCHBHOM 9¢p- 
Y3HBHOH JeATeJIbHOCTbIO (pHc. 2, a). 

TlosqHee, KO BpeMeHH, KOrfa MocJe MepepblBa H CKJaqKOOOpa3s0BaTeJIbHbIX 
BHXKeHHH MpOHCXOMJIO HaKOMJIeHHe TEPPHIeHHOM TeOCHHKJIMHAaJIbHOH tbopMa- 
MH BepXHero KeMOpHA — HH30B OPJOBHKa, OYeBHLHO, MpOusOLlJla 3HadHTeIbHaA 
epecTpolika o6llero CTpyKTYpHOrO MvlaHa H Mepepaclipeseenue OOsacTel reo- 
JHKJIMHaJbHOro HakolvieHua. B twro-BocTouHOH YacTH HHKHeEKeMOpHuCKOH 
S0CHHKJIMHaJIbHOH 30HbI — B IOro-BocrouHo Tyse uw BocTrounee — KemOpo- 
)OBHYCKHE OCAIKH, OYeBUAHO, He OTJarasucb. AcHble IpusHakH ycToMunBoH 
speroBOli JIMHHU KeMOpO-opAOBNUCKOrO MopcKOrO Oaccelina HaOIOLaMHCb aBTO- 
OM Ha BOMOpasgese B. u M. Enucen B xp. Tymat-Tatira, rye B paspese TalTbir- 
=MCKOM TOJIULH MHOTOKpaTHO MOBTOPHAIOTCA OOJINTOBbI€ H3BECTHAKH C OCTAT- 
AMM TPHJIOOHTOB (cpeqH nocmeqHHx H. K. Mpumupim onpeseseno HeCKOJbKO 
‘pXHEKeMOpulicKUXx opm). OueBuHO, K TOM xe OeperoBOH 30He HyXHO OTHE- 
H COJepKalllNe W3BECTHAKH OTJOXKCHHA H3 OCTATKOB KPOBJIM OsOKHHCKOH HH- 
yy3nu, B KoTopbix H. H. Patbvenko Oblyia Haliqena cbayHa, ollpeqeaBllaacnc 
4K OpyoBuuckaa (7). B Gonee ceBepHbIX H 3allaqHbIxX paHOHaX H3BeCTHAKH 
KeMOpO-OpNOBHUCKUHX OTJO%KeHMAX OUeHb penkun. IIpumepHax rpaHula o6- 
CTH HaKOMJICHHA KeMOpO-OpMOBHYCKUX OTMORKeHU HaMeyeHa Ha PHC. 2 6. 
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Uleli O6e KpaeBble 30HbI; 9Ta MOceqHAA pacnoJlaraacb BOM3H (roro-BOcTOUHee 


HHe JyrooOpasHoro HHTPy3HBHOrO MOACa WH CONYTCTBYIOULMX EMy CKJlajdaTbl} 
cTpyktyp (Buii-Xemcxaa jyra). ‘ | 
Tlanbuelitiaa Maneo30ickad MCTOPUA AIA OONaCTeH, PaCciOJIOKeHHbIX K BO} 
cToKy u 3anayy or Bocrowno-TyBHHCKOrO HHTpy3HBHOrO Mosca, Oblia PesKC; 
pasMuHOH. Ecuim K 3alayy B lavIbHeLIeM HMeJIH M€CTO pasHOXapaKTepHble ABH} 
XKCHHA, B TOM YHCJIe KpyMHble NOrpyXeHHA, COMPOBORKTaloulNech OCaKOHAKOI} 
JIGHHeM, K BOCTOKY H 10rO-BOCTOKY FOCNOACTBOBAaIM YCTOMUMBbIe TEHTCHIMM NOK) 
HATHA; CaM HHTPY3HBHbIM MOAC B OCHOBHOM OTHOCHJICA K 30He TOLHATHH. Bmecrd 
c 6oslee 1OXKHbIMH MVOWLAaAMU OH ABJIAJICA OOIACTbIO pa3MbIBa B OPJOBHKe, Ha’ 
qHHad C apenura, Korga Obl HavOosee pe3KO BbIpaxkeH TyBHHCKHH nporuG 
(puce. 2,6). B cumypesHauuTedbHad vacTbh Avirae-Caanckol oOs1acTH MCIbITHIBae:s 
oOulee Norpy2kenue, H Mope H3 OOacTH TyBuHcKOro MporuOa TpaHcrpeccupyey 
BeCbMa JlaleKO Ha lor (B palioun 03. Y6cy-Hyp); ofHako palioubl 1oro-BOCTOUHOF} 
Tyspt 4 IIpukocoroyiba OcTaioTca NpHNOZHsATbIMH. B HHxKHeEM — cpemHeM Jer Oo} 
He OG/1aCTH OCaqKOHAKONJeHHA WH KPyNHbIX Sy3HBHbIX H3JIMAHHH 3aXBaTbIBalCt) 
TeppuTopuio Bocrouxo-TyBHHCKOrO HHTpy3uBHOFO Mosca (Tak 2Ke, Kak M 4aCTE} 
Bocrounoro Casa), OHaKO HE pacMpocTpaHsAloTcA JaJibliie Ha 1FO-BOCTOR| 
(puce. 2,2). Bueqpenne uHTpy3Hi BoctouHo-T yBuHCcKOroO Nosca Kak Obl 3akpenHJic} 
pasqeneHHe Ha MpHNOAHATHIe HM ONYULeHHbIe OONaCTH, HAMeTHBIUeeCA B BEpXHEN' 
KeMOpHH — HuwKHeM opfoBuke. MoxHo Mpeqnosaratb, YTO B ruiy6OKHX YacTAy 
3@MHOH KOpbI B CBA3H C POPMHPOBaHHEM MOLLHOTO MHTPYSHBHOPO MoAca MpoHso-! 
IJIM CYULeCTBeEHHbIe H3MeHCHHA, KOTOPbie H MpHBeNH K pesKOMy O6Oco6eHHIC 
IOrO-BOCTOUHOH YaCTH ObIBLUeH HH2KHEKeMOpHHCKOH TeoOCHHKJMHaJH. | 
B pesysibrate k Bocrounomy CasHy, ABJIABLIeMyca OOJlaCcTbIO MOLHATHA 
C Havasla Naleo3od, MpHwyeHHJach Oovlee MOIOZaA 30Ha YCTOHYMBbIX NOAHATHH,} 
KOTOpad B KOHWe HWKHEPO — CpeHeM Maleo30e MpescTaBJiAda OOaCTb NpenMy-| 
WleCTBEHHOFO pa3MbIBa BMecTe C XaHralckOk ribl6ok; 9Ta OOMaCTb MOMKET ObITE 
HasBana CanrusieHo-XaHralickHM BbicTyMomM (puc. 2). Ona orpannunBaack 
TvIyOMHHbIMHM pa3JIOMaMH, TIpH4eM B pa3HOe BPeMA, MO-BUMMOMY, pa3vIH4HBIMH.| 
K cpequemy JeBOHY HJM MosqHee TeKTOHHYeCKaA OOCTaHOBKa B 3HaYHTeJIb-' 
HOH vactd Canrueno-Xanralickoro Bbictyna HB BocrouHom CasHe oka3zavack} 
yKe HaCTOMbKO OJIM3KOH, YTO B OOeHX STHX OOMACTAX MpOUZOLNIO BHEApeHHel 
IeIOUHIX HHTPy3HH, OOpas0BaBLIHX eQuHbIH Moac. To, TO 3TOT NosIc BeJIOM 
mopTopseT Popmy Bocrouxo-TyBunckoro HHTPy3HBHOrO MOACa, BUMO, He AB- 
JIMeTCA ClyYaHHbIM, TaK Kak HM B pacnpesevieHHH MeBOHCKHX PPaHHTHbIX HHTpy-| 
3HH ACHO BbIPaKeHO NOMYMHeHHe AyrooOpasHOMy MaHy Bocrouno-T yBuncKore 
Mosca (pvc. 1). OvesuqHo, 3qecb CKa3bIBaeTCH OTMeYaIOleecd HM B PYyrHX 
OOMaCTAX ABJICHHE MpOCTpaHCTBeHHOM CBA3H pa3HOBO3paCTHbIX MHTpy3Hil.’ 
Takum o6pa30M, jlyroo6pasHble 30HbI OOpasoBbIBasINcbh B pa3Hoe BpeMsA 
MPH pas JMYHBIX YCOBHAX. BovbuIy!0 pOwb B YCTaHOBJeHHH OOLLero Wyroobpas- 
HOFO IJlaHa paCCMOTPeHHOH OOMacTH, BUMMO, CbIrpaslo opmupoBaHue Boctow- 
HO-TyBHHCKOrO MHTpy3HBHOrO Nosca. 


Tloctynuno 
1 VI 1959 3am 
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MHHEPAJIOTHA 


MW. M. TOJIOBAHOB 


KOPOHAJIMT H3 30HbI OKHCJIEHHA CBUHILOBO-LLMHKOBOrO 
MECTOPO)KJEHHA KYPPAUWIMHKAH (Y¥3CCP) 


(IT pedcmaenexo axademuxom A. I’, Bemexmunoim 11 1X 1959) 


CBHHILOBO-MapraHlleBbIH OKHCes] — KOpOHaqHT — Obl BMepBble ONNCaH B 
04 r. JImuHyrpenom u Xusne6panzom(?°) us xu Koponano, B Kaudrou-Mo- 
excn, Apw3ona (CIA). Oguako B 1923 r. Dep6enkc (°) B pesyibTaTe usyUeHHA 
OJMpOBaHHOrO IWvnda, NpHroToBMeHHOTO H3 OOpa3ua JiuHArpeHa, Npulien 
| BbIBOLY, YTO COOpasell ABJIACTCA CMECbIO raJaHINTa HW He OlpeeseHHOrO CBAH- 
OBOrO MHHepasia. CyllecTBOBaHHe KOPOHaHTa KaK CaMOCTOATeIbHOFO MHHEe- 
\aJIbHOTO BHla OblIO, TAKHM OOPa30M, NocTaBJIeHO Nox, comHeHHe. Haxogka 
Ypcesiem B 1932 r. (71) B Boy Tasyar (Mapokko) MuHepasia, COBepleHHO CxOJ- 
foro To (bu3 44eCKMM H XHMHYECKHM CBOHCTBaM C KOpOHaLHTOM, NosBodMua JIMHL- 
foeHy MosqHee MORTBEPAMTb AeHCTBUTebHOCTh CyUeCTBOBaHHA MuHepasia Ta- 
Horo cocTaBa (°). 
 B Qasbuelitiem u3yyeHHto KpHCTaJIMYeCKOM CTpyKTypbl M XHMH3Ma KOpOHa- 
iMTa ObIJIH NOCBALLeHbI padoTh! Mpounenau Xeliupuxa (‘), Ppronepa($’), A. bu- 
HTpeM ui A. M. Bucrtpem (*), 6asupylouivecad Ha MaTepHaue JByX BbILIeONHCaHHbIX 
4aXONOK MHHepavia. 
| KoponaguT, omucbipaemblli B WaHHOM cTaTbe, ABJAeTCA, NO-BUUMOMYy, 
IpeTbeli HaXOZKOM B MUpe H NepBoli — AA TeppuTopuu CCCP. 
Muuepas O6HapyKeH aBTOPOM B 3HaYHTCJIbHbIX KOJIMYECTBAX B 30HE OKHCJIe- 
LMA CBHHIUOBO-ILMHKOBOrO MecTopoxwKenHaA KypralinukaH B AJMaJIbIKCKOM 
| yaHOM palione (Y3CCP). MecropoxjeHne B HacTOsIIee BpeMA SKCIy aTupyer- 
A OTKPbITbIM cNocoGom. TOHKHe NpOXKUJIKH KOPOHAaHTA, TOJMIMHOK B S—7 MM, 
faNlOJIHAIOWHe TPellMHbI B POSOBOM MapraHIOBHCTOM JOJIOMUTe, Obl HalieHbi 
| 3—5 M oT QHeBHOH NoBepxHocTH. OnucbiBaeMbili MHHEepaJI HAXOJMTCA B TECHOM 
lapareHeTHyecKOH accOlunWalluv C MaHraHHTOM, 3aMelllai NoceqHHu no Nepude- 
uM ero 3epeH. Kpome Toro, KopoHaqHT OOHapyKeH Tak2%e B Buse KOpoyek, 
OKPbIBaIOWINX MOBepXHOCTb MpH3MaTHYeCKMX KPHCTaJJOB ByJbdenuta. Kpu- 
(TalMYecKne arperaTbl KOpOHaHTa HHOFa UMEICT palNasbHO-Jy4HCTHI O6- 
IMK, OOBIUHO BCTPeYaIOTCA MVIOTHbI€ MaCCHBHbIe OOpa3s0BaHus. OTJeJbuble Or- 
aHeHHble KpHCTaJJbI He HaGmogaioTca. Llper MHHepasia YepHBIH CO CTaJIbHO- 
jepbIM OTTeHKOM. ByecK y KpHCTaJIMYeCKHX PasHOBHAHOCTeH NOJyMeTasn4ye- 
ikui. Uepta Oypopato-yepHasn. MukporBepfocTb, ompexesenHaa Ha mpHOope 
IMT-3, Jit paMaJIbHO-JlyyHCTOrO KOpOHasHTa OKasaJlach B Npegesax 410— 
30 «I'/mm?2, aa MaccuBHoro 480—515 KI’/mm?, 4To no wIKase Mooca cootBet- 
TByeT 4,5—5. 
| Yyenbublli Bec, ONpeseseHHbIH MUKPOOCObEMHBIM METOJOM, OKasaJICA PaBHbIM 
»,10-+ 0,05 (y Koponagquta u3 MapoxKo 5,246). HeckouIbKo 3aHWKeHHBIH 
VI@IbHbIH BeC OObACHAeTCA, BePOATHO, NPHMeCbIO THAPOOKHCJIOB MaprauHlla. 
KOHUeHTpHpoBaHHoH HCl munepas pacTBopsetca 6e3 ocTaTKa, OKpalllnBas 
bacTBOp B Oypbili uper. C cogoli Ha yrsie Nepey MaiMbHOH TpyOKOM aeT KopowleK 
BHHILA. y 
Tipu v3yyeHuu nmomMpoBaHHEIx Wvinos ycTaHaBJMBaeTca Oovlee BbICOKHH 
eibes) KOpOHayuTa MO OTHOWeHHIO K 3aMelllaeMOMy HM MaHraHuTy H Ooviee 
BICOKHH MoKagaTedb OTPaxKeHHA, paBHbIi Mpu6musuTenbHO 30—30. Munepas 
Beto NOJMpyerca, OOJlaflaeT CepOBaTO-Ce/IbIM IBETOM, C TPyAOM YepTHTCA 
TaJibHOu ursiow, 3aMeTHO aHMsoTponeH. PagmasbHo-sy4ucTble arperarbl KpH- 
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Ta6nmuuna 1) 


Xumuueckuli ananu3s KoponagquTa B CMeCM C MaHraHUToM (B mpoueuTax) 
ManraHuT KopoHayur 
J\anuple Tepecuer |Mousek. Mepecuer Teoma 
Kouowent | HIMEN | na 100% | S00 | i | xO | xan. | xem, |P8 Ha 100%) Posamay 
PbO 45,03 15,06 67 — — 67) 145, 06:15 30,20 27,37 | 
MnO 24,00 24.04 | 344 | 275 119,39) 66 | 4,65| 9,33 8,694 
CaO 0,80 0,80 14 14 0,80 = == — | 
MnOzg 54,81 54,89 634 289 |25,23| 342 |29,66| 60,47 63,94 |, 
Ee Oz 5), PAU, i 2 289 289 ay 2 — — — 
Cymna . 99 , 84 100,00 50,63 49,37 100,00 100,00 


cTaWIOB TIpH STOM OOHapy%KuBaloT TpsAmoe Moracanue. B CIVJOMIHbIX Maccay 
MuHepasia 3aMeTHO XapakTepHoe «Myaposoe» yracanue. MaHranut o6pa3y« 
BHITAHYTHIe MpH3MaTHYeCcKHe, HHOTa Lake WTOMbUAaTble KPUCTaJJbl, a Take} 
CIIOWHbIe Maccbl. CmaWHOCTb COBe}} 
mieHHad. Mukporsepoctb pasua 195-} 
225 «T/mm?. Llper B wundax OypoBd 
TO-KOpHuHeBbIH. OrTpaxkaTesbHad CG 


COOHOCTh 6H3Ka K TAaKOBOM ciaslepl 
OrtsmuaeTcA pe3KHM IBeTHbIM aq) 
M BHYTPCHHHM 
petbilekcaMH B APKO-KpacHbIX TOHA?4 
OcOOeHHO OTUYCTJIMBbIMH B HMMePCHOF} 
HO cpene. Yracanve nupsmoe. JluarHg 
CTHKa MaHraHuTa MOTBepXKaeTcA Tab} 
2%Ke PeCHTTCHOMETPHUeCKH. 7 
B ta61. 1 tpwBeqeH XMMHUeCKH 
Puc. 1. Kpuspie narpepaHua Koponaguta W3 gaHaJIH3 TOHKOH CMeCH KOpOHayuTa i 
Kyprauimuxana q morepm ero Beca 2 wanranuta (oTOOpaTh focTatowHoe J 
aHaJIu3a KOJIMYeECTBO UMCTOPO KOpoHayy 
Ta He yJasocb). Anas BbinowHeH E. ©, Kacbanosolt. M3yuenue nomupoBaHHbl 
WWMPOB YCTaHOBHJIO, YTO B aHaJlM3Hpyemoli mpobe ApyruxX MHHEepasOB, KpOM 
KOpOHaquTa H MaHraHuTa, HeT, MOSTOMY MepecueT XHMMYeCKOFO aHaJIH3a Ce 
JiaH Ha 9TH Ba MuHepasa. Bca Boga 5,20% (MouekyApHOe KOMMYeCTBO 289) , 
SKBUMOJeKy JApHble eH KoMYecTBa MnO u MnO, yBasanbl B MaHranut — MnO, 
‘MnO, -H,0, xoroppii cocrapaaer 50,63% oT Beca mpo6nt. OctaBuinec. 
koumuecTBa MnO, MnO, u PbO npn nepecuete Ha 100%, yaoOBmeTBOpUTeNbH, 
OTBeNalOT TeOpeTHYecKOMY CocTaBy KOpoHagHTa. 
CrekTpaJIbubiii ananu3 (sa6opatopusa Tpecra YsreompasBekKa, aHaslvTHK — 
3. M. Jlonorr) noka3asI KpoMe OCHOBHBIX JIMHMH CBHHMA Maprantta oKoso | % 
Zn, Nau Ca, MpHMepHO JlecaTble NOM Upowenta Al, Mg, Fe, Co nu Ba, oKxou 
COTHIX JOeH Mpolenta V u Sr, OKONO THICHUHbIX AONel Mpowenta Mo, Cu u Be 
Muorve 3 3THX 3JIEMeCHTOB IpHCyTCTBYIOT B BUI MeXaHHyecKUX lipumeceit co€ 
CTBCHHbIX MHHepaJloOB, a TakKxKe YacTHYHO COpOHpOBaHLl. 
JloctarouHo unctolit KoponaquT, CBOOoLHbIM OT MpuMecH MaHranuta, yasoc 
B HEOOJIbINOM KOJIMYECTBE OTOOpaTb JIA PEHTTeEHOMETPHUECKOFO aHasH3a (ra6s. 2) 
KOTOPbIH MOKa3al €CrO HNCHTHYHOCTh 3TAJIONHOMY KOpOHamUTy u3 Mapoxko (7) 
Ha kpuBol warpepanua kypraliimHKancKoro kKOpoHaynta (pre. 1) saduxk 
CHpOBaHb! CJlefylollve sexi: c1aObi SHfoTepMuyecKHH acbieKT c MaKCHMy 
MOM TIpH 315°, cooTBeTCTBYIOUNH AUCCOMN aH IIPHM€CH MaHraHHTa, Hu cCJIeqyic 
MMH 3a HUM 9SK30TepMM4eCKHH adpekt, KoTOpbiii OObACHAeTCA, BO3MOXKHC 
NepeKpHCTalIM3alHeH MOJyunMBWeroca rmpoyyKTa. 
Jlanee cneqyer Wenat cepux SHq0TepMu4ecKAXx adekTow c TeMMepatypHbIM 
MaKCHMyMaMH Ipu 815; 870; 910 u 970°, coorBercrBy1oulux, BHMMO, passloxKe 
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TaOauna 2 
3YIbTaTbl PeHTTeHOrpaduyecKkoro aHasIH3a KOpOHamuTa. YcnoBHA CbeMKU: Fe-aHTukaTon, 
Dam = 66 MM, 9kcnosHuNA 30 uac., V = 40 xp, J = 10 ma 


KopouayuT u3 Kopouayur “3 KopovayurT u3 Kopovapnur us 
NeNe KypralinHKana Mapokko (?) NoNo Kyprawuykana Mapoxko (7) 
TG Ths | 

I d, A ] a, IK I d, A 

} 4 3 3,424 6 3,466 3 — — 1 1,594 
| 2 10 oy LOn 10 3,104 14 7 JW aK 6) 5 1,542 
} 3 o Py wastes, [UA YA 2,400 15 tt Iho 2) 4 1,432 
| 4 4 Ph PAT] 4 ZarAQ5, 16 2 4,399 4 1,400 
io 4 2,148 2 Drala) 7 -— — 2 doe 
6 ee = 4 | 2,004 18 3. | 41,365 2 1,356 
7 4 4,954 { 1,960 19 me = n 1,298 

8 — — 4 1,919 20 2; 4,246 il 1h PNT 
| 9 4 1,827 Drie ad 886 24 Die {008 nl 1,218 
1410 _- -— 4 1,742 De, — — 4 1,148 
14 — _ 4 1,694 De _ — 4 1 146 
12 3 1,653 2 | 1,642 


¥O KOpOHaHTa, OOpas0BaHHIO IIpOMexKYyTOUHHIX MpOLYKTOB H, HaKOHell, Ne- 
xoly B raycMaHuT. PentrenorpamMa lpogykta oOxura KopoHagura Jo 1000° 
HKa3aJla OTUCTJIMBbIe JIMHHH TayCMaHHTa HM MpeNOJORKUTeEMbHO MaCCHKOTA. 
puHad pacilinpoBkKa BceX MepeynCJieHHbIX SsddekTos Tpe6yer cieluasbHOro 
cJleqOBaHHA. KpuBad H3MeHeHHA Beca IPH HarpeBaHuu KOpoHamuta (puc. |) 
\Ka3blBaeT IipH Temlepatype 1COO0° norepio 9 Bec.%, To corjacyeTcaA Cc AUTE- 
TYPHBIMH JaHHbimMu (°). B KopoHamuTe TeopeTuyecKoro cocTaBa cofep*KaHue 
nO, coctaBsseT 63,94%. Ecam paccuntaTb B HeM MloTepi0 Kucopoga pH ne- 
ixone MnO, B Mn,O, (raycmMaHuT), TO Ona cocTaBssaet 7,8%. Takum o6pasom, 
JIYYeHHbIM pesysbTaT, T. e. 9% (c BxXoxeHHeM cop6upoBaHHolh H,O=1%), 
eopeTHYeCKH paccunTaHHbIl, T. e. 7,8%, OKasbIBaIOTCA JOBOJIbHO OH3KUMH. 
_B MopepXHOCTHBIX yCJIOBHAX KOPOHaAUT OKUCAeTCA WM MOKpbIBaeTCA KOp- 
(iM pbIxloro Nupoutosuta, KoToppi, no A. T. Berextuny (*-”), apasetca KOHeu- 
IM IpOyKTOM NOBepXHOCTHOrO H3Me€HCHHA MapraHleBblX MHHEepaJoB. BpIcBo- 
pK alOUMMCs CBHHEI B yCJIOBHAX KapOoHaTHOH cpelbl NepeotuaraetcA B lle- 
(CCHT, a B CHJIMKaTHOH OOcTaHOBKe — B IaTTHeputT. I[Ipomecc o6pa30BaHHA MH- 
jpasla MOXKHO ceOe MpelcTaBuTb culenyouluM OOpasom. IIlpu AauTebHOM BOS8- 
MCTBHM WHpKyJMpyloulux OuKapOOHaTHbIX PpaCTBOPOB CBHHIa Ha M€TAaKOJJIO- 
‘uri MaHraHHT MpOMCXOUT XeMOCOPOLNA STOFO S/IeMeHTa MepndepuyecKUMH 
lcTAMM 3epeH MaHrannta. JaibHeliliad packpuhcTadu3alluA OOpas0BaBllero- 
| MeTaKOJJOHJa BeeT K OOPas0BaHvIO KOPOHAHTOBbIX Kae€MOK BOKPyr MaH- 
IWHTa, UTO MH HaGwOLaeTCA B MOMMpOBaHHBIX Wndax. A. Bogeseem (*”) 6pis0 
icKa3aHO lipesmosmoxkeHue 06 COpas0BaHuH KOpOHaLMTa HW Lpyrux emy oy,o6- 
IX MHHepasioB yepe3 Mupoxpout Mn(OH), u ero NpOxyKTbI OKNCeHHA TIpH 
BAeHCTBHH MUHepaJIM3yIOWlMX PaCTBOPOB, COMepKallluX CBHHEL. 

B 3aksioueHHe culelyeT NOLYEPKHYTH, YTO MpHCyTCTBHe KOPOHAaLHTAa B 30HE 
\MCJICHHA MOMKET CJLYKUTb Hale%KHDIM HHAHKATOPOM MepBHUHbIX CBHHIOBbIX 
\, Ha rayOune. 

|  Wucrutyt reonoruu Tlocrynuo 

| Axagemuu uHayk Y3CCP 10 IX 1959 

| UUTMPOBAHHAA JIATEPATYPA 


'2A.T. Berextun, Cos. reon., 1, 93 (1944). A. T. Berextun, Mpomem- 
HHbIe Mapranuesble pyabt CCCP, U3q. AH CCCP, 1946. 3 Tix. J. Lou a; 3 Cag Sima 
up., Cucrema munepasiorun, 1,nonytom 2,VWJI,1951, crp. 319.4 A. By strom, A.M. By- 
#6 mzeActa Cryst.,3, 146 (1950)— © S. Gail lere, FE. Kraut, C., R., 239, No 3; 
bY (1954). © E. E. Fairbanks, Am. Mineral., 8, 209 (1923). *C. Fron de 1, 
W. Heinrich, Am. Mineral., 27, 48 (1942). ®John W. Gruner, Am. Mi- 
al., 28, 497 (1943). ° W. Lindgren, Am. Mineral., 18, 548 (1933). 1° W. Lind: 
en, W. F. Hillebrand, Am. J. Sci., 18, 448 (1904). 4 J. Orcel, GC. R., 194, 
56 (1932). 12 A. Wadsley, Am. Mineral., 35, 485 (1950). 
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1960. Tom 130, Ne 4 


MHHEPAJIOFHS\ 


JI. XH. POPBYHOBA 


rUIAYKOHHT HW)KHEMEJIOBbIX OTJIOKKEHHA JATECTAHA 


(IIpedcmasaeno axademuxom H. M. Cmpaxoeoim 27 VIII 1959) 


VUisn0xKeHHble B JaHHOH CTaTbe CBeJeHHA O TlayKOHHTe HaKOIJIeHbl HaMl) 
Ip JIMTOMOPMYeCKHX MH MHHepasOrHyeCKUX MCCIEMOBAHHAX HV2KHEMEJOBbIX Pas! 
pesos Cesepo-Bocrounoro Kaskasa u IIpeqkapkasba B 1950—1954 u 1958-} 
1959eir. Cae): 


it 
MeCTaMH IipejicTaB/AIOUIHe MpakTHYeCKH HHTepec, TlayKOHMT B STHX OTJOKE 
HHAX JO CHX NOP OCTaBaJICA COBePlWeCHHO He H3yYeHHbIM. B cBoeH padoTe MI) 
MocTapasucb BbIACHHTb: |) KaK pa3MellleH rlayKOHHT MO paspesy M naoman 
B Mpemetax Cepepo-BocrouHoro Kapkas3a H 2) ONpeesIHTb erO CBOHCTBA. Hi3)/ 
YHTb JeTaIbHO HaM yaJOcb OKa JIMWWb TBa allTCKHX OOpasila rwiayKOHHTa Hi 
coceqHux paspe3os JLarectana. [losTtomy B CBOeM COOOLLeHHH MbI orpaHH4HBaey| 
cA JHWb TeppuTopuHeH Jlarecrana. 
Pacnpejemenue riayKOHHTAa 0 paspe3y BeCbMa HepaBHoMepHoO. Han6oubuin 
KOJIeOaHHA B erO COLepKaHHU CBAZAHbI C Pa3JIMYHbIMM THNaMH NOPOL HW B MeH 
wieH cTeneHH C paciOJIOxKeHHeM paszpe30B MO Mpodusio NameoOaccelina. Tax 
aJICBPOJIHTbI H M@JIKO3CPHHCThIe aJICBPHTOBbIe MeCYaHHKH B OOJIbUIMHCTBE CuJIy) 
q¥aeB XapaKTePH3yIOTCA BeCbMa 3aMCTHbIM KOJIMYCCTBOM B HMX rviayKOHHTa, AC 
cTuraioluHumM 10—40%. TmMubl, H3BeCTHAKH H MepremH cojepxKaT riayKOBH 
JIMIWUb B JOIAX MpOWeHTa, a MeCTAMH COBCeM JIMIUNeHbI ero. B 4HcTHIX H3BeCTHH 
Kax 6e3 TeppHreHHOrO MaTepHaJla rlayKOHHT OObIYHO OTCYTCTBYEeT. 
Ilo crparurpauyeckuM Nogpa3sesieHHAM pa3pe30B rlayKOHUT pacmpejene| 
culelyolluM o6pa3om. ; 
B BaNaHXKHHE, CJIOKCHHOM JOJOMHUTOBO-H3BeECTHAKOBOH TouuLer) 
rulayKOHHTa MpakTHyecKH HET, TaK KaK 3/\eCb OH BCTpeyaeTca Kpaline ie | 
B BUe E(HHMUHBIX 3epeH B CaMOH BepXHeH uacTH Apyca. 
BrotepuBpe u OappemMe, cocToauMx v3 TePpHeHHBIX TIMHHC 
TbIX H N€CYaHO-aJIEBPHTOBHIX MOPON HU OOMHTOBO-eETPHTOBbIX H3BECTHAKOB, Tvié 
YKOHHT IIpHCyTCTByeT B MaJIOM KOWIMUeCTBe (MeHbUIe 1%), 3a ucKOUeHHE 
OTAC/IbHbIX TIPOCMO€B B PENKUX paspesax, re OH ocTHraer 5% u B OAHOM paspé 
3e mo p. Uauntpi-Apryny 45—50% (B rorepuse). 
Bante HW ab 6e, NpeqcraBJeHHIX PIMHaMH, aleBpOuINTaMH UM pex' 
MeCuaHHKaMu, PlayKOHUT COJepXKHTCA B 3HAYHTeEIbHBIX KOsMYeCTBaX JO 10- 
40%. Hav6ouee Ooratbi riayKOHUTOM aJleBpOJIMTEI (15—120 M) c thoctbopuTosnii 
KOHTOMepaToM (0,20 M) B KpoBje MIM 2Ke C pacceaHHbIMu cboctbopHTOBBIM! 
CTAXKEHHAMU B CaMOM UX Toe. B choctbopHToBEIx KOHTOMepaTax cojep2kaHy 
PlayKOHHTa B MOMaBJAIOULEM OOJIbUIMHCTBe CulyyaeB MeHbIe MO CpaBHeHHIO 
MOACTHNAIOULMMH HX aJIeEBPOJHTaMH — OHO KOVIeG/IETCA MpeHMYyLlecTBeHHO C 
5 n0 10% (penko mpespumaer 10%). must (qo 80 Mm), 3ameratoulue Ha (poccbopuTe 
BOM KOHTVJIOMEpaTe, COLepKaT rlaykOHHTa He Oouee 1%. YkasaHHblii XapakTe 
PaciipexeeHHA TlayKOHHTa B alTCKHX HM asIbOCKHX OTNOKeHNAX JLarecTaH 
MOSBONACT YTBEPKaTb, YTO MAKCHMaJIbHOe TlayKOHHTOOOpasoBanHe pone 
XOMO TlaBHbIM OOpas0M B perpeccHBHy!0 cTaqMio OCaqKOHaKonenus, mip! 
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OTOPOM HakallHBaIHCb TOJLUIM avleBpOHTOB WH NecuaHukoB. B TpancrpeccuB- 
iyo (a3y pasBuTHA MOpcKoro Oaccelina, KOra POPpMUMPOBaJIHCh B HavaJIbHOM 
je sTale cocopuToBbli KOHTIOMepaT, a B NocwelqyoulNe cTaluv pa3BUTHA 
JIMHbI, rulayKOHHTOCOpaso0BaHHe 3aTyXai0O. TakHM O6pa3o0M, GOularolapsx Tomy, 
TO YCJIOBHA OCaKOHAaKONVJICHHA H WHareHesa B TCUCHHE HH2KHEMEJIOBOrO BPCMeCHH 
€3KO MCHAJIHCb, OOpa30BaHve FayKOHHTa MpOWCXOAHJO JIMWIb B OTJeJIbHbIe 
)aPONPHATHbIe MOMEHTHI, CBA3AHHbI€ C PerpeCCHBHbIMH 9STalaMH pa3BHTHA 
iTcKOrO H aslbOckoro Mopel. 

| UcksmountenbHO MemKOBOLHAaA cpeqa C BbICOKHM OKHCJIMTeJIbHO-BOCCTaHO- 
SUTCJIbHbIM MOTCHIMaJIOM Ce€IMMeHTALMH HM paHHero AuMarene3sa B NepBOM MOVIO- 
MHE HHKHEFO Mesa (HEOKOM) ABJIAJiaCb HEOMArONpPHATHOK WIA pasBHTHA rulay- 
OHUTAa. Tak, B BalaHKHHCKOe BPCMA HaKalJIMBaJIMCb XHMHYECKHE JOJIOMUTOBbIEe 

OpraHOreHHO-OOJIOMOUHHIe Y3BeECTKO- 
ble OCaKH, B OCHOBHOM IOYUTH COBep- 
€HHO JIMIIeCHHbIe OOJIOMOUHOTO TeppH- 
#CHHOTO MaTepHasa. B roTepHBcKoe U 
iaPPpeMCKOe BPeMA OOPa3sO0BasIUCb TOJI- 
HM OpraHOreHHO-OOJIOMOUHBIX OOJIKTO - 
BbIX H3BeECTHAKOB, COCTOAMMX B rlaB- 
(OH CBOeH Macce M3 OCTaTKOB pa3HOOO- 
pasHbIX IIpelcTaBuTeeH HrJIOKOKUX U 
¥OHHBIX MOJIOCKOB. M3BecTKOBO-Tep- 
PHIeHHbIe MOpObl 30e€Cb Tak2%Ke B H30- 
)HJIMM COMepXKaT OCTATKH 9TOH PayuHbl, 
‘BUIETEIbCTBYIOWMe O pe3KOOKHCJIN- 
EJIBHBIX YCJIOBHAX. 

Ilo mmoulanv, B 3aBHCHMOCTH OT CcOo- Puc. 1. Anesposnt c rayKOHHTOM (2). 

ep2KaHHA riayKOHUTAa BANTCKHX Hab- = OOpasen Ne 671. Ant. Hux. ||, 90 x 
HCKUX aJIeEBPOHTaX, MOMKHO BbIeIUTb 
Be 30HbI, MOcTelmeHHO lepexo,allue 
DWHa B Apyryw. [lepBas, c OTHOCHTeJbHO NOBDILEHHbIM KOJIHUECTBOM vlayKOHHTa 
aNleBpOJIHTax, WocTHratouluMm 20—40%, OXBaTbIBaeT CO BCeX CTOPOH BTOpy!O 
OHY — C MOHMKeHHBIM ero cogepxKaHuem, He Oomee 10%, pactouoxKeHHy!I0 
B IeHTpaIbHOM uactu Jarectaua (B palione cc. Tepre6umb, Apakanbl). SHauu- 
FeIbHO OoIbluee paclipocTpaHeHve uMeeT TlepBas 30Ha. Ilaneoreorpaduyecku 
€HTPpaJIbHaA 30HA COOTBETCTBYeT OTHOCHTEIbHO Ooulee PIyOOKOBOLHOK U Oovee 
TaJeHHOH OT GeperoBoH HHH YacTH MOpA. IloqaBsAtoulee OO/IbLIMHCTBO pa3- 
pesoB cosepxKuT yo 3—4 Tom OO6orallleHHBIX TwlayKOHHTOM aJIeEBPOJHTOB, 
OTOPble MOryT ObITb BbIJeJICHbI B POCPOPHTOBO-rJiay KOHHTOBY!O reOXHMHYECKYIO 
auto (*). STH aleBPOJHTbI YepeMyIOTCA C YEPHbIMH FHAPOCJIOAHCTLIMH WM MOHT- 
OPHJIJIOHHTOBO-rHpOCJOAMCTHIMH TJIMHaMH, (OPMHpOBaHHe KOTOPbIxX TIpO- 
CXOJHJIO B BOCCTAHOBHTEIbHBIX YCJIOBHAX, HCKJIOUABLINX BO3MOKHOCTb OOpa3z0- 
AHH 3aMeTHBIX KOJIHYECTB PlayKOHHTA. 

TmaykouuToBanx reoxumuyeckan cpalua Cesepo-BoctouHoro Kaska3a, M0 
PaBHeHHIO C THMMYHbIMH aHasloraMH 9TOH alun MaaTpOpMbl, 3HaYHTeIbHO 
eyHee rylayKOHHTOM. 37,eCb HECOMHEHHO CKa3bIBaeTCA TeOCHHKJIHHaJbHaAd (op- 
auusa Kapka3a, B61u3M KOTOpOH, cormacHo H. C. Uatcxomy (°) riayKoHHTOBaA 
OpMalluA 3aTyXaeT. OHAaKO culeyyeT OTMETHTb, YTO, HECMOTPA Ha HHTCHCHBHO 
poucxoyuBlee HakOMeHHe B HHXKHEM Mele TePpHreHHOrO OONOMOUHOTO Ma- 
epHaja B ycOBuAX KaBkascKOli reOCHHKJIMHaJIM, ayTHTeHHOe MUHEpamocOpa- 
OBaHHe B CTaHM paHHerO JMareHesa 34eCb MrpaslO BecbMa OOJIbLIyIO POVJIb. 

B ruiMHUCTHIX aJeBPOMHTAaX allTa H abOa rlayKOHUT MpucyTcTByeT B Bue 

I[eMeHTa H 3epeH HeompeeteHHOK copmpr (puc. |). Hepexko on o6pasyer mpo- 
2KUJIKH HW OOOIOUKH MO O6JIOMOUHBIM 3ePHaM KpeMHA, KBaplia M NoseBoro inata, 
B 'IMHaX OH IIpHCyTCTBYeT B BUe OTIE/IbHBIX 3epeH. B unde riayKOHHT HMeeT 
rylaBHbIM OOpa3s0M TpaBAHO-3e/IeHbIM WH CHHEBATO-3eJICHbIN WBeT, pexe BCTPeda- 
IOTCA OVJIEMHO-3eJIEHbIe, CePOBATO-3eJIEHble H 3e/ICHOBATO-X%KEVJITHIE CFO PasHOBH- 
HocTH. Cya60o0KpallieHHble pa3HOBHAHOCTH Oovlee paciipocTpaHeHbl B IviMHax. 
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| 
TloxasatTemu mpesomsenua (N.p) rycTo-3eeHoro riayKOHHTa KOO JIOTCA ne 
HMYULCCTBCHHO B HHTepBaJe OT 1,603 no 1,612, qa OTHOCHTeIbHO Oovlee cia 4 
OKpalleHHbIX YaCTHIL OHH OHSKH K 1,582—1,585. Pasmep 3epeH rulayKOHHT4 
meusetcs oT 0,02 70 0,30 MM, Gombulelt YacTbIO 61M30K kK 0, 10 mm. B necuaHuka 
H aJIeBPOJIMTAaX BeIMUHHA 3epeH Sobel 
yem B rvimHax. Ilo cpaBHeHHIo Cc O60") 
MOUHBIMH 3€PHaMH PlayKOHHT B Ba-Tph} 
XHMHYeCKHH COCTaB anTcKorO rilayKOHHTAa paga KpylHee, HO 4acTb 3epeH raay-| 


HTax z ° if 
cee eed KOHHTA ObIBaeT PaBHOH HW MeHbIUeH BeJIH-| 


Paovww av 1 


Oop. 14, | Oop. We7t,  THHbI, OMHAKO Te M [pyre 3epHa ruay-| 

KomnoHeHT Axyua LUyAaxap KOHHTa ayTHIeHHble paHHeHal CHeTHYE- |} 
cxue (°). CrpykTypa rlayKOHHTa TOHKO+ 

SONG ens. | 47,49 48,78 arperaTHad, YaCTO BCTPeyalOTCA CJOMO-f 
SiOzcp06. 3,06 1,94 ° omO6HbIe 3epHa, OOvlafqaloljHe cial 
ALLO 1108 13h HOCTbIO, 6olee BDICOKHM JBYIIPeJIOMJIE-/ 
FeO; 17, 58 16,27 HHe€M H IlJIeOXPOH3MOM OT TeMHO-3eJIe-) 
Mino oy 0/03 Horo 10 Ng NO Ole MHO-3 eeHOBATO-K CUl-f 
MgO ea a'4p toro no NV,. TonKoarperaTHbi wu Ma-} 
0 6,32 6,67 CTHHUATOCHalHbIM rlayKOHUTb! CBA3 aHbl) 
ee 582 5/20 MexKILY COOOH MOcTeneHHbIMH Mepexoja-} 
Guan i Renee ee MH, OTPaxKalOllUMH pasJIMGHYIO CTYMeHB) 
H,O 3,88 3,86 MX packpnetalinsalun. Lana onpenzes| 
JHU CBOHCTB rlayKOHUTA C TIOMOLLbIO| 

POETS TED HE GSO Ose ere aHaJIHM30B MbI BbIeJHJIM €f0 B YHCTOM) 
SiO,:R,Os 3,64 3,84 Bue U3 OOpa3silOB PMHHCTOAIEBPUTO~| 
(Ma Be ORD, | Det ie BOH pbIXJIOH NOpOMbl, 3aeraioulen By 


OCHOBaHHM alita (palion cc. Akyma} 

Anamu3pl BpinomHenbt M. T. WWlanosamo- : 
ee u Llyyaxap). y 
Y ebHbIM Bec riaBHOM Maccbl riay-" 

KOHMTOBBIX 3epeH KOeOeTCA B Mpeqenax 2,75—2,85 (2xuAKocTb Tyue). | 

M13 Ta6a. | BuqHoO, 4TO 06a u3y4eHHEIX oOpasila HMeIOT OJHMHAKOEBIN XMMMYe-) 
cKHH coctaB. Ilo cogepxanuio Fe2Os (16—17%), npeoOanaimeli Han Al, 3) 
(11%), raaykoHUT JosDKeH ObITb OT- 
HeCeH K 2KeJle3HcTomy Tully. EmKoctb 
MOPJIOWeHHA STHX TlayKOHHTOB 
(ppaxuna 0,25—0,10 mm) papua 
22 M-9KB (lo Ba), Ormerum ja cpas- 
H€HHA, UYTO IIPOMbILWICHHbIe rulay- 
kouuTpI ITlogmockoss (c. Jlonatuuo) 
HME€IOT TOUTH TAKYIO KE EMKOCTb Mo- 
PJIOMLEHHA, PaBHy!O 25 M-9KB (Ta xe 
(bpakuuA uM MeTOR ompememenns). 
YkasaHHblit MOLMOCKOBHBI riayKo- | 
HHT CXOJ€H C H3yYeHHbIMH OOpas3iza- = 
MH JlarecTaHCKoro TvlayKOHHTa Tak- = 
*Ke WH MO BCeM APyruM OCHOBHBIM . 
cBOMCTBaM: IIBeTy, YJleMbHOMy Becy 200 400 600 600% ~ 200 400 600 B00 
M  XMMMYeCKOMy cocTaBy (FeO, a 6 
19-—20.%;-Al-O3 11%; K,O.6—7 %). Puc. 2. Tepmorpammpt 1 KpuBbie o6e3B02%KHBa- 

Kpuppie HarpeBaHHA H O6e3BOxKH- HH TaayKouuToB: a — o6pasen Ne 671, 6 = 
BaHHA TrlayKOHHTa (pune. 2) coraa- eee gee 
CyIOTCH MCMKILy COOOM H CXOJHDI B OOWNX YepTax AIX OOONX O6pasloB, a TaK- 
K€ C OOJbUIMHCTBOM TePMHYECKHX KPUBBIX TlayKOHUTA, UMeIONLXCA B Te 
patype. 

KpuBble 06e3B0XxKUBaHHA NOKasbiBaloT, 4TO NOTepA THPpOCKOIMMYeCKOH BOLbI 
3akauyuMBaetca 70 100°. Buenenue THIPOKCHJIbHOM BOLI Npoucxo_NT nocTe- 
Me€HHO B MHTepBasie oT 400 no 600°. Obmee KOMMYeCTBO BOLE B o6pas3iie Ne 671 
cocTaBideT OKO 9%, a B OOpasite Ne 14 61usKo K 6%. CumxKenne cojepxkaHun 
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bl B MOCIeEIHEM H3 yKa3aHHbIX OOPasllOB MPOH3OLINIO 3a CueT OOONX ee BHOB, 
BHJHO N10 KPHBOH O6e3BOKMBAHHA. 

PeHTreHOBCKHe aHaJIH3bl TvlayKOHUTAa ipuBezeubl B Tab. 2. ID nayKountpl 

YeHHBIX OOPasllOB aH MOHOMHHepaJIbHble eOaerpaMMbl, CXOJHbIC Cc IIpHBe- 

HHBIMH B JIMTepaType JeOaerpaMMaMH slayKOHHTOB pasHbIX MecTOpOmeHHH. 


WeOyomiey 2 


DaeTpaMMbl HHKHEMCJOBLIX riayKOHUTOB: Jlarecrana p=0,5 mm; Ni-dunptp; 2R=114 mm; 
Cu-n3ayueHne 


O6pas3eugNe 14 O6pasen No 674 

NNoNe Sea45 

HEM d, A 1 a, A I 

1 10,5 O44. CHJIBH. 10,3 cpeqH. 

2 8,49 o4u.-o4. cma6é. = = 

3 5,02 O4.-04. CaO, pa3M. 4,96 CIE Tb! 
| 4 4,54 CHJIbH. 4,53 Ou. CHJIbH. 

5 4,00 cae A bI _— ou. cma6. 
6 3,66 ou. cma6. pasM. OHO ou. cao. 

7 3,04 O44. CHJIbH. TOHK. 3,33 CHJIbH. 

8 3,06 ce bl 3,09 ou.-o4. cma6. 

9 2,598 OU.-O4. CHJIbH. 2,586 OU.-O4. CHJIbH. 
i; 10 2,405 CPp.-CHJIbH. TOHK. 2,405 Cp. CHJIbH. 

11 2,274 cma6. 2,259 cue bl 

12 2,132 ou. cnaé. 2,136 Ce WI 

13 1,983 cpeyH. 1,983 oy.-ou. cmaé. 
| 44 1,826 ou. cma6. paso. = = 

15 1,114 ou. cma6. 1,708 o4.-ou. ca6. 

16 1,656 cpeqH. 1,674 ou. ca6é. 
417 1,539 ou. cma6. TOHK, 1,539 o4u.-ou. cma6. 
18 1,516 OU.-OU. CHVJIBH. 113 | OU. CHJIbH. 

19 1,367 ou.-o4. ca6é. — = 

20 1,309 cpeaH. 1,306 cp. CHJIbH. 

24 1,256 ou. cma6. 4,258 cma6. 


AHalu3bl mpousBezenht IO. M. Koposespim. 


H310xKeHHbI€ BbILe KPpaTKHe CBEMCHHA O TlayKOHHTe JaJleKO HE TIOJIHBI.. 
eOylOTCA JlaJIbHeMWHe HCCIeEMOBaHHA C LeblO yYTOUHeHHA paciipesqenenua 
YKOHHTa B OTJIO*KeCHHAX HMKHErO Mevia KaBka3za NO NMOWalH, a TaK*Ke u3y- 
He erO CBOHCTB B Pa3JIHYHbIX (Pall\MaJIbHbIX THMaXx Nopog. 


| Beecoro3Hbl HayuHO-HccmeqoBaTesbCKHH Ilocrynuao 
reouoropasBeAOUHbIH HebTAHOH MHCTUTYT 6 VI 1959 


WMTHPOBAHHAA JIUTEPATYPA 


1jl. WU. Top6yuosa, X. M. Caugosa, JAH, 94, Ne 6(1954).  * JI. UW. To p- 
HoBa, Tp. Bcecow3H. Hepr. Hay4uH.-Hcc. reom. HHCT., B. 6, 1955. 3 JI. HW. Pop6 y- 
Ba, Bion. MOMII, org. reon., 33 (5) (1958). 4 JI. B. I yctrosaaos, Ilpo6a. Cos. 
a., Ne 1 (1933). ®&® H. M. Ctpaxos, O6pasoBaHue ocaqKOB B COBPeMCHHBIX BOJOeMaX, 
. AH CCCP, 1954. ® H.C. Wlatrckuid, Hokn. cope. no ocagouHbimM moposzam 
COOP, 33, aeS 
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Jloxrnagn Axagemunu nayk CCCP 
14960. Tom 130, N 4 


\ 


ITET POF PAPH| 


r. A. KASEHKHHA 


O MMHEPAJIBHOM COCTABE COBPEMEHHBIX OCAJIKOB 
3AJIMBA TIPOBAJI 


(ITpedcmaereno axademuxom H. M. Cmpaxoeoim 24 VIII 1959) 


Ilpu npopegenun B 1958 r. paOoT 10 HccefOBaHHIO HEOTEKTOHHKH HM OCarKS 
o6pa30BaHHA B O38. Balikasl NepBOHayaIbHbIM OObeKTOM sABHICA 3am. I1poBas 
DO OObACHAETCA HE TOIbKO CBOEOOPa3HeM MpPHPOLHHIX YCJIOBHHK 3aJIMBa —MeJIK) 
BoqHOro OacceliHa c XOpolleH aspaliMeH MpPHAOHHbIX c10eB, — OOpasz0BaBiller| 


i 
ca 97 eT Ha3aq B pe3sysbTaTe KaTaCTPOPuyecKOrO 3eMJIETPACeCHHA B IIpu6al 
KaJlbe, HO H TeM, 4TO 3a/1MB ITpoBasl — O2MH 43 HEMHOrMX OacceHHoB, Te 3aMé| 
Hble H3MCHCHHA TpaHwIL WH TayOuHb! Mpoucxo_AT wu celiuac. Kpome Tor) 


t 
ii 
Vi 


i 
1 
i 


[Ipopan o61aqaeT pAOM OcoGeHHOCTeHM, KOTOPbIe NOSBOMAIOT C OOJIbILIOH Bepons 
HOCTbIO pellaTb BOMPOCbI CKOPOCTH HaKOMJICHHA H MOLLHOCTH COBPeMEHHBIX OCat 
KOB, a TaKKe HCTOpHH PopMupoBaHuA OaccelHa. OTH OCOHeHHOCTH 3aKI0Na 

CA B CseyIOUleM: BO-NepBbIX, BpeMA CYWLeECTBOBaHHA GOacceliHa onpeeeHc} 
IIp€ebHOH TOUHOCTbIO, 4erO HeJIb3A CKa3aTb O [Apyrux OaccelHax; BO-BTOPbly 


| 


OCHOBHbIM NOCTaBLLMKOM OOJIOMOUHOrO MaTepHada cyKUT p. Cenenra, nomak 


° ! 
ulaA MaTepHaJI C MOCTOAHHOH o61acTHu CHOCa; B-TPe€TbHX, NOUBbI UH TOPDAHHK 


3aTONJICHHOrO PaBHHHHOrO Gepera ABJIAIOTCA HaeKHbIM MAPKUPyIOWLNM rop| 
30HTOM, OTOHBAIOULMM HH2KHIOW PpaHHly HaKOMMBUIHXCA COBPEMeHHBIX OCAaLKt, 
3a YKa3aHHbIM MepHO; HaKOHell, B-YeTBePTHIX, 3a1HB IIpoBaa aBsAeTCA NOWy 
3AMKHYTbIM OacceHHOM, H MOSTOMY BeCb B3BeWIeHHbIH MaTepHad oceqaeT 1) 
MeCTe, 4TO BaXKHO JIA ONpeeyIeHHA CKOPOCTH HaKOMJICHHA OCAaKOB. i 

Pa6orTbl, MpoBoquBliueca oO cuxX Nop B samuBe IIlpoBan, Kacamucb B OCHO, 
HOM YreoMopdomormyecKuX HM reoworMuecKHX UcceqoBaHui. Tlocnegu 
ObIJIM CBA3AHbI C NMOMCKaMH HedTu u raza. Bonpocbl MMHepaJOrHH U naan al 
MOHHbIX OTJIOKeHHH OCTaBaJIMCb He OCBeLLeHHbIMH. 

Matepnasom JIA MHHepasoruyecKUX HW JMTOMOrMYeCKUX uCccCMe_OBaHH 1 
CJYKHIH MpoObl rpyHTa, NoyYeHHble BO BPe€MA 3HMHEFO H JeTHErO MepHon 
1958 r. Sumo Obl10 Mpo6ypeHo co bya 18 cKBaxKUHH py4HOrO SypeHHsA HC 
OpaHo 18 mpo6 rpynra, NpexcTaBAeHHEIX KOJOHKaMH AnHOL oT 0,5 no 5,7 4, 
B nerHui Nepvoy c KaTepa TpyOKOii ObIIO NOyyeHO JONOMHUTeAbHO 34 mpob 
rpyHTa MOULHOCTbIO OT 0,05 yo 0,7 M. C WembiO BbINCHeEHHA BellleCTBEHHOTO C 
CTaBa COBPeMeHHbIX OCaKOB ObIJIM MpOH3BeeCHbI MHHeEpavIOrMuyecKkHe aHaJH3 
O6pa3l0B KaK NOBePXHOCTHOFO COA, TAK MB alyOb NO paspesy, BIVIOTb JO O 
Pa3l0B MOAMOUBeHHbIX Me€CKOB 3aTOMMeHHOrO paBHHHHOro Gepera. Bpiwio on 
OpaHo OKONO 130 OOpasyoB, NoyBeprHyTbIX MeXaHHYecKOMy aHasH3y MO MeTOI 
A3sHHH c npenpaputenbHBIM ylaieHHem KapOoHaTOB 4 MOCJIe€LYIOULMM MHHep, 
JIOTHYECKUM aHaJIH30M aJICBPHTOBOH dpakiuH MO MuKpocKonoM. Opakuy 
0,01—0,001 MM usyyanacb c NOMOUIbIO OKpalinBaHuA OpraHMyecKHMu Kpac 
TeIAMH HW C NPHMCHCHHEM TEPMHYECKOPO, CMeKTPaJIbHOFO M XHMHYECKOLO aHadll 
30B. Bo Bcex mpo6ax npeobafatoulee 3HaYeHHe MpHHaLeKUT rHypocwofal 
B oTeMbubIX OOpaslaX B HeGOMbINMX KOMMYeCTBAX NpucyTCTByeT MOHTMOPH. 
JIOHHT. 

B sanuse Ilpopan pacnpoctpanenbl pa3IMYHbIe THI OCaKOB, BbIeCHHE 
HaMH M10 IpHHIUMMaM, W3/0OX%KeHHbIM B padorax H. M. Crpaxosa (?) u B. I. B. 
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jpuHa ("). XapakTepHol ocObeHHOCTHIO OCaLKOB ABIAETCA WMpPOKOe pasBUTHe 
HHHX Me@JIKO- H TOHKOSEPHHCTHIX (pakun. Bombulat yacTb Ha 3aMBa M0- 
bITa MEJIKOAJICBPHTOBbIM HM PJIMHHCTbIM HIOM. KpynHoa/leBpuTOBbIe HJIbI BCTPpe- 
HOTCA B HH2KHHX YaCTAX paspesa; B MOBePXHOCTHOM CJIO€ OHH OTCYTCTBYIOT. 
4TH BCe OCaKH B TOM HJIM HHOM KOJINUeCTBE COfepKaT KapOouaT KabIuA 
2,19 no 13%), NpexcTaBseHHbI NenHuTOMOpM@HbIMH H OMOreHHIMH (OpMaMu 
jAKOBHHbI OPraHH3MOB H HX OOJIOMKH), Hh AaYTHPeHHbIN KPeMHe3eM, COCTONIMHH 
| OMaJIOBOrO BellecTBa MaHWHpeH FHaTOMOBIX BOMOpOcMelt HU CNUKYyJI MpecHo- 
bIHEIX ry6oxK (oT 1,3 yo 10%). 

| IIpu usyyenuu MHHepabHOrO cocTaBa OCaKOB MIpMXOAMTCA YUNTHIBAaTb 
RK KOMIMOHEHTHI OOJIOMOUHOTO Mpoucxox*KTeHHA, paclipeqeeHHe KOTOPbIX 
\DIYHHEHO B OCHOBHOM rHsApomMHaMUuyecKOMy (akTOpy, Tak HW MUHEepaJbl ayTH- 
HHOFO MpOHCXOKeHHA, HakallJIMBalOlneca 3a CueT OHOTeCHHBIX HW XHMHUeCKHX 
pomeccoB, HLyWuxX B samuBe IIpoBau. 

| Comepxkanne JerkoH pakWHu B aeBPUTOBOM YacTH OCayKa KONeOseTCA OT 
b 20 100%. B ee cocTaB BXOAAT KBapl, NOveBble LN aThI, BY JIKAHHYECKOe CTEKJO, 
MHHCTHIe arperaTbl, OOJIOMKH NOPOL, OcTaTKH OpraHH3MOB (ayTHreHHbI ofas), 
HOrga MYCKOBHT HW OypoBaTo-xKeITaA cuOna. Bomba yacTb Ha 3aJIMBa T0- 
pblTa ocaqKaMH Cc cojepKaHHeM KBaplia oT 40 Fo 65%, NomeBbIX LUMAaTOB OT 
) 0 45%, ocTaTKOB OpraHu3mMoB oT 3 20 9%, catogbl oT 2 yo 10%, arperaToB 
WIMHMCTbIX H H3Me€HCHHbIX MUHEpasioB oT 0,5 no 10%. 

Comepxkanne TaxeNOH dpakuuu KOMebeTCA B Mpepenax oT 1,55 no 8%. 
‘COOEHHO TIOBbILNEHHbIC KOHIEHTPallMH TAKEJIbIX MHHEPaJIOB BCTPeYeHbI B OCAaL- 
aX palona jebTb! p. Cesenrn. Smecb BO Bcex OOpasllaxX Kak NOBepXHOCTHOFO 
OA, TaK H 110 BEPpTHKaJIbHOMYy pa3pesy CcOsepxKaHHe TAKEO PpakWHH MpeBoc- 
jomut 5%, W3 annoTureHHbixX MHHepaJiOB B TAxKeNIOH dpakunu OOHAapyKeHb 
OroBad OOMAHKa, TPeMOJIMT, AKTHHOJIMT, STHQOT, WOM3HT, OHOTHT, MYCKOBHT, 
OPHT, MarHeTHT, HJIbMeHHT, TaJIeHHT, WHOMCH, rHMepcTeH, WHPKOH, TYPMaJIMH, 
aHaT, THTAHHT, AMCTCH, CHJIJIMMAHHT, aHaJly3HT, CTaBPOJIMT, allaTHT, PyTHJ, 
aTa3, KOPyH, WMHHeIb, riaykodaH, KabunT. K ayTHreHHbIM THAKEJIbIM 
WMHepasiaM OTHOCATCA CHepuT HU NupuT. CuyepuT BeTpeyaetca B Bue Mesbual- 
[HX 3e€PeH JHaMeTPOM OT THICAYHDIX NOMeH MHHMeTpAa NO 0,03 MM, MpH3sMaTH- 
eCKOH HW OKpyri0-poMOoa7pHyeckoOH POpMbl, a TaK*Ke B BULLE MAKPOCHepovIMTOB, 
Lae MHKPOKOHKpellwH, pasMepom 70 0,9 MM B AHMameTpe, Mpopactaio- 
HX IJIHHHCTy!IO Maccy. HanOoulbuiee KOHYeCTBO pacceAHHOrO CHepiTa co- 
€OTOUeCHO B PJIHMHHCTHIX HIaX, NpHueM MO OOJIbUIMHCTBY KOJIOHOK BTIvlyOb ero 
ollepxxaHne yBeuunBaetca. KomuuecTBo cuyeputa B TAKeION MpakWHu ocay- 
OB KOIeGIeTCH OT CAMHHUHBIX 3epeH 20 18%. IInpuT Ha6smogaetca B Bue He- 
PaBHWJIbHbIX HJIM OKPYIJIbIX 3ePeH, Me/IbYaHLWUX CPepOJIHTOB, Pa3sMepOM OT 
,01 no 0,09 mm, GecnopszOuHO paccesAHHbIX B Max. Muorga BeTpeyaoTcA He 
OJIbIIHe JIMH30UKH pasmepom OT 0,08 no 0,2 mM. Cogep>KaHve NMpHTa B TAKEe- 
ol d@pakuuu OcaqkoB Koue6netca OT 0 205%. HanOoubliee KOIMYECTBO MMpHTa 
OcpemoToveHO B OcayKax, OOOrallleHHbIX OpraHHYeCKHM BellecTBOM. 
CpemHee cofep*KaHHe OCHOBHbIX MHHepaJiOB B MpOlenTaX MO THMaM JOHHBIX 
caKOB NpHBORHTcA B Tabu. 1. 

Ha pacnpeqenenne OTJebHbIX MHHEpPasIOB B OCayKax 3amuBa I]popan Bunaer 
ipexkme Bcero rHpomuHamuyecKHH dakTop. B npHOpexkubIxX YacTAX 3aMBa Ha- 
JONAaeTCH YBeJIMYeCHHE KOHICHTPalHh TAKEJbIX MHHEPaJIOB C BbICOKHM Y]eJIb- 
IbIM BeCOM, OCOO€HHO PYJHbIX, WHPKOHAa, rpanaTa, THTaHHTa. Munepasibl Ke 
THOCHTeIbHO Gosee Jerkue (poroBad OOMaHKa, MMPOKCeHbI, CJIOAbI MH Ap.) 
|OMXBAaTbIBAIOTCA CTPyAMH TeYeHHA HM YHOCATCA Jambie OT Gepera. Ilo Beek 
POATHOCTH, 3/eCb MMeeT MECTO AudepenuualuA MaTepHasa NO yebHOMy 
ecy. 

O6o6ulat pesyIbTAaTbI MHHepaJIOrHYeCKUX AaHaJIM3OB WM COMOCTAaBAA UX C 
COOCHHOCTAMH (busu4eckoH reorpadun samuBa lI poBan, MOxXHO BIDeHTb OLHY 
NOXKHYIO TeppHreHHO-MuHepasornyecky!0 NpoBunumo. Jlerkad dpakuua ITOK 
[POBHHILMH XapakTepusyetca mpeoOJaqaHvem KasMeBoro Moseporo wWnNata 
| KBapla. OCHOBHBIMH KOMMOHeCHTaMM TAKeNON pakiM ABAIOTCA POTOBaA 
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Kpynuo- Mesko- |. 1HHH- KpynHo- Menko- |} Tauni 
Muuepaa asIeBpHuTO-. | aseBPHTO-]| CTbIK Munepaan asleBp H- aJeBPUuTO- | CTHIP 
BHI HJ BbIH HJ WI TOBDIH HJ BbIM WJ HW il 
Jlerkaa Takesnaag 
bpakyuag ppaknuag 
Kap 40,6 70,2 61,1 BuoTut 
een m10- 30,6 18,5 12,3 Myckosur \ 2,8 4,2 | 10,5 
nepow wnat Maruetut ! 3 4 64 42 
[]marnoka3pl 5,8 Dol Bo) VMabmenurt ? , <I 
O6n0mKu no- 6,8 4,1 2 Ilnpoxceupi 0,8 she Hl 
pox Tiucteu 0,4 <1,0 i 
Tear eae Cu aiuMaHut — <0,2 ‘|enser 
Crappouur en. 3. <0; 4 \enmiee 
ES Be THTaHuT CN3, 2a 0,5 
Poropaa 0o6- 48,5 Salat 32,6 PytTua niece — ell. 3. 
MaHKa Cuyepur 0,3 Bod BB 3 
TpemoautT Ilupur <0) Al 0,9 2,6 
AKTHHOMUT \ 0,2 0,6 |<0,4 
UAE | 35,6 | 28,2) | 40,4 
Lluo3utT 


OOMaHKa, MHHepavibl rpylMbl 9MHAOTa, pyAHble (MarHeTHT, HJIbMeHHT) Cc UpH 
CyTCTBH€M MHHepaJioOB MeTaMopduyeckoro KomIiekca. B cocTaBe 3TOH MpOoBHH} 
IMH HaMeualOTCH HEKOTOPbIe MECTHBIC Pa3sJIHUHA (MOMNPOBHHIMH), HaxoLAuMe| 
CA B IIpaMOH 3aBHCMMOCTH OT ruj[pomMHamuyeckoro cbakTopa. Mx HacunTpIBaeTcs| 
Tpu. Bce OHM M300paxKeHbI Ha CXeMaTHYeCKOH KapTe (puc. 1). ! 


Puc. I. CxemaTuueckaad KapTa TeppHreHHO-MMHepaorMuecKUX Mpo- 

BHHIMM WM MOAMPOBHHUMM MOBEPXHOCTHOLO COA JOHHBIX OTMOKeHUit 

sanusa Ilpopan. a — ckpaxkHHbI pyunoro 6ypeHua, B KOTOPbIX 

B3ATbI MpOObl (C HOMepaMu); 6 — Mecta B8ATHA Mpo6 TpyOKoii (c HO- 

MepaMH); 6 — C/lOx%KHaA TeppHreHHo-MuHepasorMueckas NpOBHHWAA; 
e — AMHHA TpaHul, noxnpopunyui; J —/J/] — noqnposunyun 


Ileppax noxnpoBuHuusa 3aHuMaer pation ,embTHI p. Cenenrn. Jierkaa (bpakuua 
OcaKOB OTJIMYAaeTCA MOBbILUCHHbIM COepxKaHHEM KaJIHEBbIX TOJICBbIX LIMATOB 
(g0 50%) uM MularvoKsaszoB (qo 10%). Jina taxKenoli @pakWuu XapakTepna ac- 
colMalud poroBol OOMaHKu (qo 40%), pynHEIx (qo 30%), MHHepaJioB rpynnbi 
anugota (70 20%). 
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Bropad MOMpOBHHUNA, 3aHHMalOllad CpeHIOIO UaCTb 3aJIMBa, XapaKkTepu- 
VeTCH NOBbILICHHBIM COMe€pKaHweM B JlerKOH tbpakUMn KBapla (10 60%) u Ka- 
eBbIX MOJe€BbIX WMaToOB (fo 30%). Taxxenaa tbpakuua XapakTepusyercs ac- 
buMalueH poroBoH o6mManKh (10 50%), munepasos rpynnb asmugota (n0 35%) 
| IIpHCyTCTBHeM MHpoKceHoB (70 10%). 

TpeTbA NOJMpOBHHIMA, 3aHHMalollad HeOO/IbIOH yuacTOK CceBepo-BOCc- 
DYHOH 4aCTH 3aIMBa, IIpHypoueHa kK yuacTKaM MaKCHMaJIbHOrO comepxKaHHua 
M0 (OHOTUT, MYCKOBHT, OypoBaTO-xKeITad cuOfa). B cocraBe serkou tpakunu 
peoOlanaeT KBapl (40 70—80%), Taxenad ppakiMA MpeycraBsena poroBolki 
DMaHKow (10 60%), MHHepasamu rpynnb smugota (40 20%) c mpucyTcTBHeM 
HaYHTeIbHOrO KOWMYeCTBa co (0 20%). 

EyMHcTBO cOcTaBa MHHepaOrMyeckoro KOMIIVIeKCa, BbICOKHH KOHILeHTpaT 
HKCJIBIX MHHEPasiOB, HECOMHEHHO, CBA3aH C CMHbIM HCTOUHHKOM IMTaHHA — 
Cerenroi. CoppemeHuble ocalku 3ausa [posal comepaT KOMIVIekc MUHepa- 
(0B, XaPaKTepHbIX JIA MeTaMOpdHuecKkuxX HM MarMaTHUeCKHX MOpon, cwlaraio- 
\MX OCHOBHbIe paHOHbI TeyeHHa p. Cemenru B SananqHomM SaOalikambe. Kpome 
bro, B OCayOK NOCTyMaloT NONOJHUTEIbHO B HeOOJbIIMX KOMMYCCTBAX MHHepasib- 
#l€ KOMIOHEHTHI 3a CueT OeperoBOH aOpasun. 


Boctouno-CuOupcKHit reolorMueckHH MECTHTYT Tlocrymusio 
CuOupcKoro oTgetenua Akafemuu nayk CCCP 23 VIII 1959 


UHMTHPOBAHHAS JIMNTEPATYPA 


1B. Tl. Baty pun, Ierporpabuyeckuit ananu3 reomormueckoro mpoulsoro mo TeppH- 
HHbIM KoMMoHeHTaM, M3n. AH CCCP, 1947. * H. M. Crpaxos, H.T. Bpogackaa 
Ap., O6pas0BaHHe ocaqKoB B COBpeMeHHBIX Booemax. M3g. AH CCCP, 1954. 
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Jloxnagn AkaweMuM HaykK cccP 
1960. Tom 130, Ne 4 


B. T. MAJIBILUEK 


MATHUHTHBIE WAPHKH B HA)KHETPETHUHbBIX OBPASOBAHHAX 
1O)KKHOFO CKJIOHA CEBEPO-3AMAJHOFO KABKA3A 


(ITpedcmasaeno axademuxom H. M, Cmpaxossim 23 1X 1959) 


B COBP€MCHHBIX OCalKaX OK€aHOB. J 
B HeMHOrOUNCeHHbIX H3aHHbIX pa6oTax (17*) MarHHTHbIe WapHKH pay 
CMaTpHBalOTCA KaK KOCMHYECKHeE Teva, MOcTynaBliue Ha 3emJi0 B BHe MeTEOpHy 
HBIX JlOK1eH. j 
Halu HaXOJKH CBASAHI C MCKOMAeMbIMH OCaKaMU HM2KHETPeTHYHOTO Bp} 
MeHH, Ha 10OX%KHOM CKylOHe Cepepo-3anagHoro Kapkasa B paspese OyXTbI Mina. 
O6pa3ubl coOpaHbl H3 OOHAaKeHHh 
COTpyAHHKaMH JaOopaTOpHuH cTpA 
THrpapuuH MU JIMTONOrHHM Hallet 
MHCTHTYTA. 
MaruuTHble WapHKu ObIVIM Of 
HapyXeHbl HaMH Mp Merporpd 
buyeckuxX HCCEOBAaHHAX aJeBpE 
JIMTOB MW aJIeBPpONeJHTOB CBUT 
WHWe HW CBHTbI ropsyero Kkvilou; 
BO (pakunAx > 0,1 un >0,25 mn 
NOX OMHOKYJIAPHbIM MHKpOcK( 
| 


TIOM. 
aa ‘ i 
Puc. 1. Marnutuble wapuku. a — KyBIMHONOL06 Anespoautl B OCHOBHOM cocTi| 
HbI€ MO/Ible Teblla (BH COoKY H cBepxy); 6 — Kan- 


JeBHAHbIe Telbua (BUX COoKy H cBepxy); @—xkop- #T M3 3€peH yrvlOBaTOro KBape 
KOBHAHbIe OOpasoBaHHA CyJIb(PHAOB wKeNle3a, MeLH. rlayKOHHTa, ULEJIOUHbIX TMOJIEBBbI} 
80 


x IumaTOB HM OG6OMKOB oOcayzOuHBil 

mopoy. Lemextom c1ykUT rJIMHE 

CTO-H3BeCTKOBOe BelllecTBO. Bo dpakunax > 0,1 u > 0,25 MM MarHHTHbIe Mh) 
PHKH BCTPeyaloTCH OTIeCJbHbIMM SK3EMIIAPAaMH B BUJE HeaJIbHbIX Wapos, | 
ope Kaleb, HHOra C HaVJIOMJICHHBIMH KOHILaMH, NOXO%KMMH Ha KYBULIMI! 
uuk (puc. | a, 6). OOnanaa NowsapHocTbio, rpylma WapnKOB pa3vIHYHBIX pai 
MepoB (0,05—0,3 mM) oOpa3yeT HHOra YeTKOBUAHOe MocTpoenne. : 

B oTpa*KeHHOM cBeTe WapHKH YepHOrO Beta C JEPKHM CHHEBATHIM OTVIMBON 
C HeaIbHO TalqKOW, OecTAWeH NMOBepXHOCTHWO. 

HHorqa BcTpevaloTca WapOBHZHbIe 9SK3EMIVIAPbI C TOHKOWepOxoBaTO 
TYCKJIO-Ceporo WBeTa MOBePXHOCTbIO HJIM C KpaCHOBaTHIM OTTeHKOM. I locenH? 
MarHHTHbIMH CBOHCTBaMH He OGvlaator. 

JKecaTble JOM rpaMMa KpynHOsepHUCTHIX (pak coxepxKaT MO HecKoMt 
KY MarHUTHbIX IWaPpMKOB C MAKCHMAJIbHbIM Ppa3sMepom JO 0,5 mM. 

IIpeumyujectBenHbii pasMep WapukoB, OOHapyxKeHHEIX B 5 OOpaztax (B 
-HECKOJIbKO M€TPOB MOILHOCTH TwacTOB B O6HAKEHHM), KOMeONeTCA OT 0,1 7 
0,25 mM. BowbuIMHCTBO MarHuTHEIX WapHKOB IIpH pas laBsMBaHUH Ha MpelMerHo 
cTeKJI€ (B HMMEPCHOHHOH cpeje) OGHapyKUBAaIOT Nosoe cTpoenue, No cKops1yM 
BaTbIM OOJIOMKaM 06 STOM %xKe CBUeTebCTByeT puc. | a, 6. 
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1B accol\malun c WapHkKaMH HaXxOJATCA KOPKOBUMNbIe O6pasoBaHHsA Cc MeTas— 
€CKHM OJ1leCKOM, HallOMHHaIOWHe Gleck CyJIbUAOB %Kevlesa U ClaBOB MeqH 
PpaCHbIM XapaKTepHbIM WBeTOM (puc. | 6). 

(OToOpaHHbie C NOMOL{bIO pHCOBaIbHOH KHCTH 3e€pHa C KPaCHOBATHIM MeTaJ- 
f€CKUM OJIECKOM ObIJIM HCCeQOBaHbI cnekTporpaduyecku K. VW. Uexmenesoilt. 
Hapecka B 0,007 r (KayecTBeHHbIi aHaN3), COxKKEHHAA B BOMbTOBOH Jyre, 
Kas auia Ha CMeKTpOrpaMMe HaJiMuHe BbICOKOFO COepxKaHHA %Weme3a U MeMH; 
CHbLUHX KOJIHYCCTBAX YCTAHOBJeHbI KPeMHHH, aJIOMHHHH, Kavibllui, Maruuit; 
Hapy2KeHbI Cwleqbl OepniaHs. 

|} PagnoakTHBHOCTb OOpa3sila aeBpomuta, onpegenenHaa M. B. Cryqennxu- 
P-HMNYyJIbCHbIM MeTOJOM B MlepecueTe Ha ypaH, OObluNHa QA STON rpynmpr 
pon. 

‘Sepua, H3BJICUCHHBIC HAMM C MOMOLLbIO MarHuTa 43 TOHKO pactepToro B Pap- 
OBOK CTyNKe OOpaslla aieBpOJIHTa, OKa3aHCb MMHEPaJIbHbIMH OOpas0BaHuH 
M, HalOMHHAIOWHMH CTpOeHHeM H G/IeCKOM MHHepadl MuppoTHH. 

Keratu CKa3aTb, aBTOpoM B 1952 r. B aHaJIOrM4HbIX NO BOspacTy OTMOKeHMAX 
| C€EBEPHOM CKJIOHe CeBepo-Sanaynoro KaBKasa (Sananuaa Ky6anb) 61M O6- 
)DY2KCHbI MArHHTHble WapHKH, HO G6e€3 CNVWaBOB CybPuOB Keresa U MeLU. 
4HaKO aBTOP YCOMHHJICA B UX MpHwalexHOCTH K KOCMHYECKMM MaTepHasiaM, 
IcKOJIbKy OOpasell Obl B3HAT HE H3 eCTeECTBEHHOrO OOHAKeHHA, a H3 KepHa 
AULCHCA CKBaKHHbI, Fe MOFJIM HMeTb MECTO CJlyUaH ClMaBJeHHA MeTawa 
Hero HaMarHHuMBaHHa. 

CopmecTHOe HaxXO*KeHHe MArHUTHBIX WapHKOB CO CIaBJICHHBIMH cy Ibipuya- 
| MeTaJIJIOB, MHppOTHHOM, B Nopogax ApeBHero reovorMyeckoro BOspacTa: 
‘AJICOLLEH) TOBOPHT O MOUTH EHHOBPeMeCHHOM MOCTYNVIeHHH TeX H Wpyrux B 
HICOW€HOBbIN OacceHH Cc OOO MeTeopHTa. CysbiuAb! %Weme3a U MeqH, NO-BH- 
JMOMy, B MeTeOpHTE BbIMNMaBJIANUCh PaHblle *Kese3a H YCMeBaNM OCTbIBATb 10 
iepy2KeHHA B OacceHH, B TO BPeMA KaK 2KeJIe30 PaCclMaBJIAJIOCb M032Ke B CaMbIX 
HOTHBIX CJIOAX aTMOCHepbI, 61H3KO OT NOBepxXHOcTH BosbI. IlonaB B Boy, OT- 
MIbHbIe KallJIM 3aCTbIBaJIH, COXPaHHB CBOM (hOpMbI B JOHHbIX Wax. 
Hasuune NyCTOT B WapHkax MOXKeT ObITE OGbACHeHO NPHCyTCTBHeM [raza B 


Kpacuogapckun dumuan Tloctynusto 
Bcecoto3Horo HedpTera3oBoro 26 VIII 1959 
| Hay4HO-HCCefOBaTebCKOrO HMHCTHTYTAa 


LWHTHPOBAHHAS JIMTEPATYPA 
*B. HU. Bratos, }O. B. JVepuaes, Tpupona, Ne 7, 111 (1959). 2 M. C- Ul B e- 


B, Ilerporpadua ocagounpix mopog, M., 1958. %A. F. Bruun. E., Langer w 
, Deep-Sea Res., 2, Ne 3 (1955). *H. Pettersson, Naturwiss., 42, Ne 13 (1955). 
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Jloxrnann AKkaweMum Hayk cccP 
1960. Tom 130, Ne 4 


ITET POT PAH 
M. A. POMAHOBA | 


CHEKTPAJIBHAA APKOCTb MECKOB ftOrO0-BOCTOUHBbIX 
KAPAK YMOB 


(ITpedcmaeaeno axademuxom JI. C. Kopocunckum 2 1X 1959) 


B craTbe ugviaraloTcnd pe3yJibTaTbl adpomeTporpauyeckoH CbeMKU Mec 
}Oro-Boctouubix KapakyMoB, BbINOJIHeHHOH B aBrycTe — OKTAOpe 1958 § 
Pa6oTbl cTaBuJIHcb B Mahe W3y¥YeHHA CBA3H Me@XKLY OTpaxkaTebHOH cmoc¢ 
HOCTbIO FOpHbIX MOpog HM UX MeTporpaduyeckuM coctapom. Meroyuyeckas yach 
paOoT OCHOBbIBaIaCb Ha HCC/eOBaHHAX Npembimyux ser (17%). ' 

Asponerporpauyeckad CbeMKa MpOu3BOMIacb Hamu c camoueta (K-1! 
c¢ MOMOMIbIO panee OMMCaHHOrO JeTHOrO KuHOcHeKTporpada PUI-1 (7). Pororzy 
(bupoBaHHe OOBEKTOB BBINOMHAOCb C BbICOTH] MOpsyka 10—15 Mm. Pasmejf 
tbororpabupyemolt moulaqu paBHaduch 9—20 m?, doromerpHpyemoro yuad 
Ka — cooTBercTBeHHO 0,8—1,0 m®. CbemKa OrpaHHUHBaJlacb BpeMeHeM OT | 
no 14 yuac., pH HamM4HH sACHOM comHeuHO Norogbl. Uacrotra cbem' 
paBuasacb 24 uu 36 Kagpos B | cex. J[1a doTorpadupoBaHua uchlombsoBaual 
mwieuka Tula A, OKCNOHMpOBaHHas IVJIeHKa NPOABJIAJIaCb B MeTOJI-rHpOxu 
HOBOM IIposBuTele Jo xy = 0,65 + 0,05. Ccororpadupopanupie cieKTyi 
M3MepsuIuCcb Ha MuKpodoTometpe M®-2, pesybTaTbl usMepeHHH OOpadaT} 
BaJIdCb Ha cueTHOH daOpuKe MO 3apaHee paspaOoTaHHOMYy MakKeTy. 

Tlerporpacbo-MuHepaJiorHyeCKHe aHaJIM3bl MpOH3BOLMJIMCb M0 OOpasilaM, OT 
OpaHHbIM Ha yuacTKax, re Obllia BO3MO*KHA MocaKa camoveTa. BpInMosHer 
rpaHyJIoMeTpHuecKkHe, TeTporpatpyyeckHe H MHHepasOrMyecKHe aHaJIM3bl 


Ta6aunua 4) 


Ilerporpauueckuli coctas (B mpouentax) meckos IOro-Bocrounbix KapakyMmos 


Tloneppie | M3ze - 
Ne o6p. MectTo B3aTHA Kpapy minarl ee Tpauurp |Oddy3uBpt Tenaga 
1 Ara-Hasap 26,5 10,2 36,3 4,8 18,0 4,2 | 
3 K. Wairau 28,5 8,6 16,7 15,4 24,5 6,3 
4 K c.-B. oT Ata 34,5 10,6 31,6 ibys 14,2 8,0 
6 Tlenbta Teq>xeHa 35,7 12-9 13,8 7, 18,6 6,3 
8 K. Anau 32,7 13,2 14,8 ‘lal SA 20,3 Tag 
9 Boct. MonoTraHb Sa, 14,3 15,4 SPA 20,2 5,8 
10 K. Taun 33,3 20,0 lad si a3 45E5 6,2 
14 K. Kananyap 33,7 14,2 41,1 14,1 4555 14,4 
tha Byr. Mypra6. 27,9 (So) 8,3 24,4 18,4 Ta 
18 K. Basopr 30,9 2,7 4,6 23,8 14,2 4,8 | 
22 K. Amam6acKkaH 45,8 10,8 9,8 Ae 15,8 7,4 | 
27 p. Ep6en-96 28,8 16,8 10,2 7,8 23,4 13,0 
30 K. JoKap-Ky10 32,8 18,2 12,9 14,3 17,0 4,0 
33 K. Apu 36,5 17,4 13,6 10,0 16,3 6,2 
40 10.-3. Anau 80,3 si 1,8 1,8 8,6 0,4 
45 p. Mypra6 (Maps) 19,4 13,6 37,9 3,2 15,4 40,8 
54 Boctoun. Ata 28,4 11,6 13,7 11255) 25,0 Bs | 1] 
60 3an. KyiiOvimes Pieri 9,4 24 41,0 23,7 7a 
67 Tem2KeHcKoe BOR. 31,8 16,8 19,9 3,5 18,0 40,0 | 
74 K. Wepen. 29,0 13,3 10,2 1552 22,0 10,3 
81 Mereoct. Uewme 27,7 18,6 14,4 16,7 17,0 5,6 
84 K. Pynnau 21,0 21,4 List 21,7 23,9 4,9 | 
92 Muksna6 24,4 10,3 28,2 thoi! 19,0 11,3 
95 Boct. Hyp-Ara 32,2 16,3 14,8 9,6 18,2 8,9 
109 K. J«xanap 18,3 17,4 PANGS) 8,3 18,2 126i 
147 Tloc. HuuKka 23,4 16,0 20,5 10,3 21,4 8,4 - 
118 Boct. Wupanu 30,8 22,8 8,0 8,3 20,2 AS) 
424 Iloc. Bypyanpik 25,9 14,2 13,9 Al 31,9 3,0 
190 Tloc. Ka6aKkut 52,8 15,7 9,1 ad ley 4,0 
196 K. Autakawl 25,0 24,0 11,8 9,0 21,8 8,4 
214 p. Uakan 8,7 4S 33,8) 6,9 28,5 41,3 
222 Cr. Penetrex 26,2 19,5 11,6 11,4 18,9 12,4 


}) TECTBCHHO-MHHEPasOrH4eCKHM HOACueTOM B- wWHdax (Ta6n. 1). 
tab, NOKpbitTax aspolerporpaduyeckoh cbeMKOH, BKJOUaeT paliOHbl 


pp. Temken u Mypra6, IIpHamygappunckuii yuacToK oT noc. bypyaupk 
oc. Ka6akmbl uw mpo- 


HCTBA MexKy Ha3BaH- Mecon 100 fo 
Ht peKaMH. : 
TeOJIOTHYCCKOM OTHO- 
HHH HCCJIELYy EMbIe OTJIOKe- 
| IIP€ACTaBJIeHbI JOJIOBBI- 
HBOMHO-SOJIOBBIMH HM asi- 
HaJIbHbIMA OOpa30BaHH- 

Ha sesom O6epery - 
KH Pa3BHTbI ]eJ0- 
bHbIe OTJIOMKeHHA, Ha 
gOM — Mouly3sakpemven- 
mecKH HW TaKbIpbl, B 
)Te — M€JIKO3epHHCTHIe 
(MH WH CYIIHHKH CBeTJIO- 0 
ro wsBera. B 6acceHHe /qune : AneGpur 
lypra6 pacmpoctpanenst “0% 90 8 7 6 0 40 D0 2 100 % 
OOyrpHcTHIe Neck Kes- Puc. L. Pacnpeyemenve oOpa3loB mo Momo KaccHiHKa- 
TOrO IWBeTa YH MHHOra BbI- WHOHHOPO ,Tpeyro/IbHHKa TpanyJIOMeTpH4eCKOTO COCTaBa 
‘@ pa3BeBaemble Oapxa- 
4B patioue p. Amy-Jlapba nlecku cTambHO-ceporo WBeTa CJlaraloT OTJeJIbHbIe 
KAHbI WIM OOWIMPHbIe MpocTpaHcTBa pasBeBaeMbIX OapxXaHoB. Ha nopepxHo- 
faKbipOB M€CTaMU Pa3BUTbI CMHMHMUHbIC OapX abl, HMEIOMME B lane XapakTep- 
| cepnopuyuyw dopmy. K ceBepy OT JeIbTOBIX OTIOXKeHHH Tey>keHa pasBH- 
| ee TbI MOJly3aKpellJeHHble rpA 
| ieanoderdiune WOBbIe MeCKH, BbICOTa rpAy 
| 100% JOCTHTaeT HECKOJIBKUX ]e- 
CATKOB MeTPOB, BepUIHHbI 
rpA CIOHKeHLI XOPOWO Te- 
PeBeAHHBIMH TecKaMH. OTH 
3OJIOBbIE OTJIOXKCHHA, CO- 
riacHob. A. Pezoposuyy (*), 
O6pa30BaHbI 3a CUeT pa3zBe- 
BaHHA aJIJIOBHAaJIbHbIX OTJIO- 
*KeHui npa-Amy-Jlapbu, Bo3- 
pacT KOTOPbIX CUHTAaeTCA JO- 
XBaJIbIHCKUM. 

[pany moMeTpnueckHe 
aHaJIM3bl NOKasaJiH, YTO HC- 
culeqyemble OOpa3subl Mopoy 
OTHOCHTCA K THIMHUHBIM Ile- 
CKaM JIM K  aJIeBpHTaM 


Vanetounayn ee (puc. 1). JIyame scero or- 
NECK ECKL COPTHPOBaHbl TeCKH, CJla- 


. 2. Pacnpegenenue o6pa3u0B no momo KaaccuuKa- TatOUlHe BbICOKHE PPAOBbIC 
HHOrO TpeyroJIbHHKa MUHepasorMyecKoro CocTaBa OapXaHbl. B NpefTropbAx 
(1o_Jiannaecy, Kpym6eliny u Ilnoccy, 1950) Kapa6uia uw Ha mpnse- 
rarouleh K HMM paBHHHe 
KU c1ado OTCOPTHPOBaHbl, CHJIBHO 3arHIICOBaHbl C OOJIOMOU HBIM MaTepHa- 
{ a@BPHTOBOH pasmepHocTu. B pycaax pp. Temxen u Mypra6 o6siomouHbIi 
‘epHaJi HE OTCOPTHPOBaH HW COMeEPKUT MHOTO TIMHUCTOH pakuun. 
Ilo MHHepaJIOTHYeCKOMY COCTaBYy HCCJIELY EMBIE o6pas3iibl OTHOCHTCH K THIHY- 
{ rpayBakkam (puc. 2). B qembTOBbIxX OTIOKeHUAX Tey2KeHa MHOFO OOJIOMKOB 
YOKCCHOBHDIX HW MJIarHOKJIa3OBbIx TIOp*PupHTOB, MOUTH BCe OOJOMKH MOKDPBITbI 
HHCTbIMH TJICHKAMH, TARCJIAA (ppakW\HA CyUeCTBCHHO MerHeTHT-reMaTHTO- 
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pasa. [leckn u3 Oacceiina r. Mypra6 cogep2xkaT MHOrO OO/IOMKOB KapOounat! 
Hopoy, B TAKEO PpakUuHH MpecbMazaloT OCTPOYTOJIbHBIe OOJIOMKH rpahey 
3IMOT H MHOFO MOHOKJIHHHBIX MHpoKceHos. Ilecku, ClaraloulHe BbICOKHE Tphi) 


BbIe Oapx aHbl, COMepXKaT yIrJIOBAaTble OOJIOMKH KBaplia, ca60 OKaTaHHble O60? 
MHKPOKJIMHOBbIX PpaHHTC}) 


OKaTaHHble OOJIOMKH Kat 
Ta6auna 2 HaTHbIxX Nopox. B Taxe 


ro rpaHal} 
CnekTpasbHad spKkocTp neckos IOro-BocTouHbix ppakuHH MHO Pp 


KapakyMos id Hee XapaKTepHO Hal 
yHe KPYNHbIX JMCTCHOB. | 
Soe cs = . 4 is Z CKH 43 Mexkgypeuba M 
le P2 Rape ty NeoCps mies es Os ra6 — Amy-Jlapba o6ora' 
HbI OOJIOMKaMH  IIOJIer 
f on 27,4 Zone 67 28,5 32,0 30,5 at OJIM4UCCTBO KC 
3 | 52:3 | 57/9 | 56.6 7% | 48,6 | 52.2 | 42,3 DUAL OR ae 
6 | 50.7 | 55.3 | 55,2 81 | 49,7 | 498 | 44,8 pbIX YBeIHUHBaeTCA B. 
Si |2 29/3. | 3858 84 | 51.2 | 52, 
10 | 569 | O16 | B16 e | 45.3 | leis | to.7 BePpHOM HallpaBJIeHHH, a 
14 | 40,6 | 45,4 | 48, , 2KeJIOH KUHH mpeoch 
18 | 50,3 | 56.6 | 52.2 109.-| 4413 | 48'2 | 48,9 _ ppaku Pee 
53. | 46a | 49.7-| -47,0 117 | 35,6 | 40,3 | 39,9 J\aroT rpaHaTbl, Jia Hee Tak 
97 | 39,0.) 44,7 | 48:4 119 | 46,9 : 
53 | 31.4 | 37,8 | 36.2 124 | 31.4 | 36,2 | 37.4 XapaKTepHO HaJIHUHe KP 
40 | 32.8 | 36,9 |. 37,6 190 | 48:9 | 57; 4 bIX OB. } 
Bt [87,7 ‘f 740;8) | 88,0 196 | 33:4 | 36.3 | 35.9 zi ABET HO, 
60 | 388 | 43,2 | 40,9 922 | 49:9 | 50,9 | 49.6 Kak BuqHO 43 MIP} 


WeHHOH KpaTKOH Xap 

TepHCTHKH, COCTAaB HCCJIeD| 
MbIX Il€CKOB 6JIM30K Mexly COOoIO — BCe OHH THNMUHbIC rpayBakKH, HO B Cll 
pasIMYHOH CTeMe€HH COPTHPOBKHM OOMOMOUHOFO MaTepnasia, a Tak2Ke u3-3a [4 
JmuHoro Merporpatpuyeckoro cocTaBa CaMUX O6OMKOB TOpol, MOXKHO 61) 
mpeqmomarath, YTO OHM OyAyT cOaqaTb y - 1 
pasJIMYHOH CNeEKTPaJIbHOH APKOCTbIO. 

B Ta6a. 2 NpuBeqeHb! pesyabTaThr 45 
H3MepeHHH CHeKTPaJIbHOH APKOcTH UCcwIe- 
WyeMbIX Nopoy. SHaveHHA CheKTpasbHOK 
APKOCTH JlaHbl B Bue CpesqHUx JIA O6- 
JlacTel CM€KTpac JWIMHaMH BOJIH: 510—568 | 45 
(e:), 568—604 (p,) u 604—650 mp (p,). 
XapakTepHble KPHBbIe CIeKTPaJIbHOM sAp- 4g 
KOCTH JlaHbl Ha pe. 3. Ilecku u3 6acceli- 
Ha p. TemKeH HMewT Oovlee HJIH MeHee NO- 
Jorue KpuHBbie (puc. 3, 5/). Kpuppie qa 
meckoB H3 palona p. Amy-Jlappa wau- % 


i 


Oomee NOAHATH! B OOMACTH JJIMH BOWH 510 530 G80 570 S90 610. 630 64 
A 


A 


520—530 my (puc. 3, 177). Tlecku us upen- 
ropuii Kapa6uuisn o6slafatoT Hu3KO pactio- Puc. 3. Xapaxrep Kpupprx cnektpamp 
JOXKCHHBIMH KPUBbIMH, MOAHHMAIOULAMUCA gux Kapanneh san 
B KpacHOM wacTH cleKTpa (puc. 38, 117). xux rpanoeix OapxaHoB Kk cecal 
Tlecku u3 rpaAqOBbIx OapXaHoOB K CeBepy OT _pembTEI Teena, 5] — saxpensen 
TebTb! TeaxkKeha YMelOoT BbICOKO pacnojo- ecKH kK BocToky oT noc. Ata, mpa 
2%KCHHBIC KPHBHI€, KpyTO H30rHyTHIe B OO- C&Per P. Temxen, 117 — paspepae 


mactH JanH Bos 580—600 mp (puc. 3,18). Sesaemmil mecok ta nenan wpa oA 
Koppel HOHHBIM aHaJI¥30M J\aHHbIX Tapes, nme r. UapKoy 

H3MepeHHH CIeKTpawbHOH  spKoeTH HM 

WaHHbIX MeTporpao-MuvepasorMueckUX AaHaH3OB UCCcJeLyeMbIx MOpoy y 
JOCb BBIABHTb CYIUL€CTBOBaHHe 3aBHCHMOCTH MapamMeTpoB cboTomerpuuect 
CBOHCTB Ml€CKOB OT COJep2KaHHA B HHX OOJIOMKOB rpaHHTOB HM H3BeECTHAKOB, 
KOMMYECTBA STIMOTAa B THKeNON SpakWMN, OT KOMMYECTBA KBaplla U OT coy 
*KAHHA TIMHHCTON Ppakiun (Tada. 3). Tipu cocrapenun Ta6n. 3 Mb pacno 
ramH Bcero 26—28 aHanu3aMu, HO MecTa B3ATHA CCE yeMBIX OOpaslloB f 
MOMOKEHbI APyr OT [pyra Ha OObUIOM PaccTOAHUH, H HaOMOReHUA cneq 
CHHTaTb HesaBHCuMbIMH. Kpome Toro, pacnpegeteHua coxepxaHHii O6vI0M 
858 


Ta6auna 3 


YTOMe TP HUE- 06 6 
KHe Mapa- JIOMK A O6n0mMKu Tanunuersa 
MeTPbi rpaHuToB On Zot Keapu HSBeECTHAKOB oaks 
+0,63 10,45 +0,16 0,47; 0745: 
3,9 2,3 0,8 yout 2,3 
0,57 10,46 =A 1—0, 51: 10,443 
31 2,4 0,8 Da 2,3 
+0, 42 +0, 40 “+0, 34 —0,38 —0,40: 
2,4 2,0 4,7 1,9 210 
+0, 69 +0,10 —0,30 =0,49 i) ak 
44 0,6 1,4 2.9 DD 
s —0,35 0,33 lea = (oe 0,05 
1 SS es 
ine 1,6 2,5 1,4 A 
‘ +0,16 —0,16 S047 +0, 06 S07) 
0,8 0,8 0,8 0,3 ; 
i 0,30 40,05 +0, 04 0,08 +0,18 
1,5 0,2 0,2 0,4 0,9 


IIpumeuauusa. 1. Haq uepto — senuunHn! KosppuuneHTos Koppenaunu, nox 
PTOH — 3HaveHHA STHX KOdPPHUMeHTOB, BbIUMCMeHHBIe 0 Oumepy. 2. ay —a3— 
JMHOMMaIbHbIe KosppulveHTE UeOpiweBa, NMoyyeHHble CrvlaxKMBaHHeM KPHBBIX CleK- 
aJIbHOH APKOCTH. 


I ee M3BeECTHAKOB HM SMMAOTa B HCCJIeAyeMbIX MeckaX He OTJHYAJIMCb OT 
PMaJIbHBIX. Takum oOOpa30M, aHaJiM3 Ta6Ji. 3 NoKasbiBaerT: 

1. CyukecTByeT NOJO*KNTeEIbHAaA CBA8b MEXKLY CMeKTPasIbHOH APKOCTbIO Tec- 
bB lOro-Boctounpix KapakyMoB 4 cojep2KaHHeM B HHX OOJIOMKOB rpaHHTOB 
(cOsepKaHHeM SMMLOTa B TAKeIOH PpakWuu (B Tab. 3 B CNJIOWHOH pamKe). 
| 2. YcTaHOBeHa OTPHWaTeIbHaAd CBAZh MEeKAY CMeKTPasbHOH APKOCTbIO 
ioe M COWep%KaHHeM B HHX OOJIOMKOB H3BeCTHAKOB JIA 3eJCHOH HW OpaHxKeBol 
cTeHi cliekTpa (B TaO. 3 B NyHKTHpHOH pamKe). 

3. Ha KpyTuH3Hy Mo_beMa KPHBbIX CN€KTPaJIbHOH APKOCTH MOJIOMKUTEMbHG 
pec COJepKaHHe B MeCKe OOJIOMKOB KBapla. 

Pacnpeyejenue coxepxKaHul TuMHHCTOH dpakWMH B UCCJIeLyeMbIx meckax 

JIOHACTCA OT HOPMAJIbHOrO, MOSTOMY BbIABJICHHAaA OTPHWaTeIbHaA CBA3b 
ia y cojepxKaHveM rviHHHCTOH dpakWHu B Mecke M efO CeKTpaJIbHOH Ap- 

TbIO MeHee HayewkHa. Bce 2Ke MecKH NepeBeAHHbIe, CBOOOMHbIC OT PIMHMCTOH 
\ a OOaqawoT 3HaAYHTeIbHO Oomee BbICOKOH CIe€KTPaJIbHOH APKOCTbHO. 
SIeIAIOTCA MOJIA MeCKOB C YCTOHUHBLIMH OTOMeTPHYeCKHMH MapaMmeTpaMu. 
JIOMCHHE THX MECKOB, NO NpeBapHuTeJIbHbIM JaHHbIM, CBA3AHO C TeKTOHH- 
CKOH CTPyKTypOH OOslacTH, YTO HaMedaeT BOSMOMKHOCTH UCMOMb3OBAHUA CIeK- 
aJIbHBIX APKOCTeH JIA OOHAPy2XeHHA CBOJOB pacTyWHX MOAHATHH. 

Vtrak, usmepenue ciekTpaJibHOH sapKocTu tecKkos lOro-Bocrounpix Kapa- 
MOB HO3BOAe€T CYRHTb O UX THMOBOM MerporpatuyecKoM cocTaBe. 
A3b Noseli pacnpocTpaHeHHA MeckoOB, OOaalolluX yCTOHYMBbIMM (POTOMeTPH- 
CKHMH TlapaMeTpaMH, C MOJIOX%KeHHEM CBOJOB pacTylMX CTpyKTyp MOXET ObITb 
[aJIbHeHLIeM HCMOb30BaHa KaK OJMH 3 IIpH3HaKOB Ip NOMCKaX HOBbIX He*re- 
\CHBIX CTPYKTYP B MYyCTbIHAX. 


Jla6opaTopuax aspomeroxoB Toctynus10 
Akanemuu HayK CCCP Lx 1959 
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A. Jl. OPEBHY 


K METPOrPA®HYUECKOM XAPAKTEPHCTHKE AKUATbIJIbCKUX 
OTJIOKEHHAM MPHBAJIXAHCKOFO PAHOHA 


(I1pedcmaeneno axademuxom H. M. Cmpaxoeoim 24 VIII 1959) 


Cpeuu mopog, cuaraioulMX MHOrOUNCeHHbIe ckaqKu I] puOamxaHcKol} 
paiiona, WIMpOKoe paciipocTpaHeHHe UMEIOT OTJIOMKEHUA AaKYAPblIbCKOFO APYC} 
yuacTBYyIOlve B CTpOeCHHH BCeX CKsIaqoK oT Uenekena Ha 3alage oO CbipTiaHs} 
Ha BoctoKe. IlopcemecTHo B Npegenax Ilpu6anxancKoro paHoHa STH OTJOKs, 
HUA C pa3MBIBOM, HO 6e€3 yrslOBOrO HeCOrlacHA 3asleraloT Ha KPaCHOLMBeTHC 
TOME H COracHO NOKpbiBaloTCA NOposamMu alllepoucKoro sapyca. MonjHoci 


jare yo 20—40 m na Uenekene. B peqemax OT ebHBIX CKJIaOK oTMeyaeTC) 
YBeJIMYeHHe MOLLHOCTH OT CBOJOB K Mepudepuu. 

Ilo muTomorMuecKUM MpW3HakaM akuaPblJIbCKHe OTJIOXKEHHA BOCTOUHOK 4aCl} 
{Ipu6anxanckoro paHoHa pacusleHAIOTCA Ha MATb NMavek (cHu3y BBepx): I -) 
rauunuctyio; I] — rannucto-amesputTosy; Il] — raunucty; IV — rannm 
TO-aJleBpuTOBy!O; V — TVIMHUCTy!O. OTH MayKH XOPOLIO MpocexKUBAaIOTCH Kal 
B OOHAKCHHAX, TAK H NO CKBaxKuHaM OT bos-yara WO HeOut-nara. Ha Ueneker) 
aKYaPbIIbCKHe OTOKEHHA IPeACTAaBJICHbI HCKJIOYHTEMbHO PIMHMCTbIMH pa3HO\ 
TAMH NOpOg. I AMHHCTO-aleBPHTOBbIe Nauk sa/leraloT Ha HMKeMeKALIUX C Hi 
OOJIbIIMMH pa3MbIBaMH. 

Ilo rpanysiomerpuyeckomy cocTaBy * OTJOKeHHA aKUAPbIbCKOTO ApyC 
CJIOKEHbI MPCHMYWLECTBEHHO TJIMHHCTbIMM PaSHOCTAMH, a aJIEBPHTOBbIe UME 
ropa3lO MeHblllee pasBuTHe. C BOCcTOKa Ha 3allay, KOJIMYeCTBO HM MOLLHOCT aJlel 
PHTOBEIX MPOCMOEB YMeHbIIAIOTCA BIJIOTh MO NOMHOFO HcuesHOBeHUA (UeseKeH, 
Tecuanble NOpogbl B aKYarblJIbCKHX OTJOXCHUAX MOUTH MOJIHOCTLIO OTCYTCTBY10’ 
JIuih B BocTOUHOK uacTH IlpuOaxaHcKoro paliona NOABAAIOTCA aJleBPHTOBB, 
necku. Ha Bos-nare anespHToBble NOpOsbI C MPUMeCbIO MecyaHoro MaTepuaua Cult 
raioT OKosI0 380% paspesa. Uuctbie neck (6e8 cylecTBeHHOM MpuMecu aeBpl 
TOBbIX H TJIMHHCTbIX YaCTHI) B H3y4aBUIMXCA OTJIOMKEHNAX HE BCTPeYeHHI, YI 
XOPOIlO OTJIMUAeT UX OT BEPXHEH YACTH KPaCHOMBeTHOH TOMI, B KOTOPOH Take 
MeCKH WHPOKO pasBHTHI. 

Bce nopogbl akuarblibCKoro Apyca, 3a HCKJOUeHHeEM TOHKUX (yo 15 cm) mpé 
CJIO€B He H8BECTKOBHCTHIX BY JIKAHMYECKHX Men JOB, COMepKaT 3HAYUTEIbHOe KOU 
uecTBO KapOounaTos. B OovIbUIMHCTBe CJly¥aeB KapOOHATHOCTh cocTaBuserT (B TI 
pecuere Ha CaCO;) 8—30%. AneppuTosble pasHocTH comepxKaT MeHbIUe Kap6r 
HaTOB, YM TviuHUCcTbIe. Cepbie, 3e€IeHOBATO-Cepble H 3eJICHOBATbIe FIMHUCTb 
HOpOsb, Kak MpaBusIO, Oosee HaCbILeHbI KapOOHaTaMH, vem Oypple. B avespl 
TOBbIX MPOCJIOAX YaCTO BCTPeyalOTCA KOHKPeCIMOHHBI€ CTAXKEHHA aJeBPOVI 
TOB, CIEMCHTHPOBaHHble KapOOHaTaMH, COCTAaBJIAIOULUMH B HUX 40—45%. B me 
QOOHBIX aJIeEBPOIMTAX KapOoHaTbI MpescTaBseHbI OOJOMKaMM V3BeCTHAKOB 
PAIMHUCTO-KapOOHaTHBIX NOPON, cocTaBsAOMlMxX 10 20—25% sceli maccbl Kap 
HaTOB, HW MeJIHTOMOPPHOH pasHOCTbIO CO 3HaYHTeMbHOH MpHMeCbIO PAMHUCTS 
¥acTHI. OTa rIMHUCTO-KapOonaTHad Macca HW ABMIAeTCA ILEMeHTHPYIOULHM Belllec 


* Tpanyjomerpuueckhit anaiu3 npoBosusca mo MetoquKe AsHHH c IIp€MBapHTebHOH O 
paOorkoH 10% HCI. 
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mM. B pocrounoh yactu IIpu6anxanckoro pafiona B CaMOM OcHOBaHHH | mauKH 
eraeT MpocioH, kapOoHaTHOcTh KoToporo Ha Mowxykabl pocruraer 84%, 
IleIOM HaOMOLaeTCA HEKOTOPOe yBeMHYeHHe COMep%KaHHA KapOoHaTOB BBepxX 
paspesy. 

Ha bos-nare u Coiptaanau B I nayke cpequ ramuucrTbx Mopoy pacnosaraior- 
MHOPOUNCJICHHBIE IPOCJIOH CHHF€HETHYHOFO FHNCca MOUWLHOCTHIO JO 10 cm (Cpip- 
AHJIM). 

B cocrape Jlerkoli (PpakunH* u3yyaBLIUXcA Nopoy rsaBHylO porb urpaloT 
Ppl, MoNeBbIe WiNaTb! (KUCbIe MlarHOKMa3bl H KaJIHeBbIe pasHOCTH), OOJIOMKH 
Of H CuIOAbI (IIpeMMyllecTBeHHO MycKoBuT), B rawHUcThIxX pasHOCTAX O6JIOM= 
| Topox mpecOlalawT, C yBeJIMYeHHEM 3€PHHCTOCTH OIA UX yMeHbluaeTcs, 
B AaJICBPHTOBbIX NOpOsaX TVaBHy!O pOJIb HrpaeT KBapu. Hepegzko B serKolt 
aKWHH IIpHcyTCTByeT By/IKaHHyecKoe cTeKio (1—2%, uHorga yo 5—8%). 
BCeMY Pa3sPe3y AKUAbIJIbCKUX OTJIOKEHHH, a HE TOJIbKO B | Nauke, Kak yKa- 
apaeT JI. I’. Jinx (°), BcrpeyaloTca eQMHMUHbIe 3epHa riayKounTa. B 6oubUIHH- 
Be OOpasuoB M3 akuarbIIbCKOrO H HHKHeH YacTH alleponcKoro sApycoB 
pewaloTcH CKOPJYNKH HaTOMOBBIX BOOpocuiel. 

B Taxkenbix Dpakuwuax cojepxatcs cleqylollMe MHHepasb! (B yObIBarolleM 
HpaAKe)**, 

| ONMLOT — HeNpaBHIbHOM CopMbIl, pexke MOvlyoKaTaHHbie 3epHa, OectiBeT- 
'@ WU SeJICHOBATO-XKEJITHIC, CO CaObIM MJIeEOXPOH3MOM, OCOLIYHO CHJIbHO 3arps3- 
; HbIe MpOykTaMW BbiBeTpHBaHnA. LlonsHT MH KJHHOWONSHT — yrsoBaTble 
FlomyOKaTaHHble 3epHa, NOBObHO CBEKHE, PEKE BbIBETPEJIbIe, YACTO KOPpPO- 
\POBaHHbie, C XapaKTePpHOM HU3KOH HHTepPepeHUMOHHOH OKpackoh. Munepawpl 
h IMbI SNHAOTAa, CocTaBsaloulHe WO 50—55% Tarxeol dpakUHH, CBA3AHbI B3a- 


(eS ee ee 


Hamu SeCJIEHOrO WBeTa Pa3sJIMYHbIX OTTCHKOB C XOPOUIO 3aMEeTHBIM MJI€COXpOu3- 
. Ilo yrJlaM NoracaHHA HW WJIeCOXpOW3My POroBaA OOMaHKa OTHOCHTCA K rpyll- 


POBAaTO-KOPHUHEBHIX (6a3aJIbTHUeCKHX) POFOBbIX OOMaHOK. AKTHHOJUT KH Tpe- 
WIHT BCTpeyaloTCA yacTO, HO B HeOOJIbINHX KOJIMYeCTBAX; NOJCUMTHIBAJINCb 
BMECTHO C poroBol OOmMauHkoli. [pynna amu6on0B cocrapaser no 45—50% 
PKEIOH (pakyH. 

| [paHaT BcTpeyaeTcA O6bINHO B BHJe YIvIOBaTbIX, PeKO MOJyOKAaTAaHHbIX 
OMeTPHYHbIX HelIpaBHJIbHO CbopMbI 3epeH. SepHa OecliBerHble, pexke O1eHO- 
Bopble. M3peqka NMOBepXHOCTb HX HOCHT CJlebl pacTBOpeHHA — NOKpbiTa 
| puxamu, saMKamu. Vuorga Ha6stoqaercd aHOMaJIbHOe JBYIIPesIOMJIeHHe. 
iepsKaHve rpaHaTa JOcTUuraeT B HEKOTOPEIX OOpasuax 14—16%, oObmaHO coO- 
faBaa 4—10%. 

| IlupKon — GecliBeTHble, OYEHb peNKO OweHO-posOoBble H OVIeMHO-2KeJITHIE 
MusMaTHYeCKHe UH CTONIOUAaTble 3epHa C NHPaMHJaJIbHbIMM BepXylKaMH, HspeyKa 
HOHAJIbHbIM cTpoeHnem. UactTo HecyT CJIeqbI OKATbIBAHHA; BCTPeyaloTCA OBAaJIb- 
fe sepa. Hepegko npucyTcTBy!0T yrioBaTbie OOIoMKH. CojepxkuTcH B KOJIM- 
cTBe 20 10—13%. 

TypMasuH — 3epHa yMHeHHOM (OpMbI Kak C XOPOIO COXpaHHBLIMMHCA, 
K HCO crviaxkeHHbIMaM rpaHamMu. UacTo sBcrTpeyalorcaA KpynHble OOJIOMKK 
paBusbHoH dopmpl. Muorne 3epHa cOsepKaT HelpospayHble BKJIOUeHHA. 
Wlep2KHTCA B KOsMYecTBe ZO 5—7%. 
| [pymna mHpokceHos MpecTaBsieHa riaBHbIM 06pa30M MOHOKJIMHHBIMH pa3- 
CTAMH (aBrHT, AuoNcHy). OObmMHO HEIpaBHJIbHOK POpMEI, yAIMHeHHEIe M MpH3- 
liTHuecKHe OeCIBeTHbIe HU 6JleMHO-3eueHbIe OOJIOMKH C BbICOKHM JIByMpeIOMse- 
Hem. SepHa JOBOMbHO CBexKMe, Ha Y3KMX KOHWaX YaCTO CHJIbHO 3a3yOpeHb! — 


* Jina MMMepcvonHoro aHau3a Opamucb yacTHup! 0,1—0,01 mM, mpezBapuTebHO pas- 
|eHHbIe B 2KUAKOCTH Tye yqembHoro Beca 2,80. 
| ** T]pu BbluceHHM MpOeHTHEIX COOTHOMIeHHH ayTHTeHHble MU HEpasbI U3 NOACYCTOB UCKAIO- 


‘MHCb. 
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«3yOuaTble» mupoKcenbl (*), OveHb peqKo BcTpeyaerca rumepcren. I Inpokcen' 
cocTaBIAIoT He Gosiee 8—10% Taxeloh mpakuHH. 

CibeH lIpHcyTcTByeT B BHe€ H3OMETPHYHIX YIJOBaTHIX H MOJLy OKaTaHHbl! 
3epeH. OGbImHO G6eCUBeTHbIN, pexke MHKeTOBAaTHIM HM Tora n€OX POHIEH. IIp ! 
cCyTCTByeT HOUTH MOCTOAHHO; cOfepxkaHHe ero He MpeBbilliaeT 4—6%. 

PyTH mpeycraBsen MpH3MaTHYeCKHMHM HM CTOOUaTbIMH OypOBAaTO-XKeJITBIM 
3epHamu. Uacro BcrpeyaioTcd OOOMKH HelpaBHJIbHOK POpMbl H MO/lyOKaTaHHb 
3epHa. HepeqKo cutbuo paspyuien. [IpucytcTByeT NOCTOAHHO, HO B He3Hadhy 
T@JIbHBIX KOuIMYeCTBax — He Oomee 5—6%. AnaTa3 HM OpyKUT pacipocTpaHeH 
LIMPOKO, HO OOpasylOT HesHayHTeIbHy10 NpuMecb (om Mpouexta). IloqcuuTE 
BaJIHcb BMeCTe C pyTHsIOM. CogepxKaHve rpyllbl pyTHia ocTuraet 5—7 

BuOoTuT ComepxKUTCA B THXKeNOH PpakUMH B KOJIMYECTBE, He MpeBbillalolle} 
3—4%. Berpeyaerca B BHe MaCTHHOK M JIMCTOUKOB pasHoH dopmbI Oyport 
6ypoBaTo-xKeNTorO, 3eteHOBaTO-6yporo weeTa. MnHorga coxepxKHT BKJIOUeHHS 
CpeM KOTOPHIX OMpeseeHb! WHPKOH HM pyTH. IlopepxHocTb MlacTHHOK Yaci} 
3arpaAsHeHa IIpOyKTaMu BbIBeTpHBaHHA. Hadsmogaerca XMOpUTusallus. 

Kpome Toro, BcTpeyaloTCA JHCTeH, CTaBPOJHT, CHJIJIMMaHUT UM OapHt. Kou} 
4eCTBO KaxKJOro M3 HX He Mpesbiluaer 1% TaxkenoH Ppakuuu. OcobeHHO pen} 
BCTpeuaeTCA CHJIJIMMAaHHT. | 

V3 pyubIX MHHepasoB IpHCyTCTBYIOT MarHeTHT, HJIbMeHUT HM WupuT. Marneryy 
H WJIbMeHHT BCTPeualOTCA B BUC MOJTYOKATaHHbIX, Pe@XKe yrIOBaThIX YeEPHbIX 3epe 
C cepeOpHcTbIM H MaJIHHOBbIM OTTeHKOM. [lo,CuHTbIBaJIHCb COBMECTHO; coe} 
*KaTCA BO BCeX Nopoyax, cocTaBsad Wo 32%. Ilupur uae Bcero BcTpeyaeTq 
B Bue WapHKOB HW NOUKOBHAHDIX, ccbepHuecKHX arperaToB, pexke B Bue KyOl} 
YeECKHX HW JOMeKaIIPHIeCKUX KpHcTaNOB. POpMa HaXOKeHHA MMPHTAa yKasEi 
BaeT Ha ero ayTHPeHHOe MpoucxomwK Jenne. Cofepx ane NMPHTa CHJIbHO KoveOwe} 
ci—oT nosHoro oTcyTcTBHA 20 80%. B ecTecTBeHHbIX OOHAKCHHAX OH OOVIbIIE 
YacTblO paspyWIeH BCJIETCTBHeE OKHCJICHHA. | 


| 


CTBYIOT HEOIIPeeJIHMbl€ CHJIbHO BLIBETPeJIble 3EPHa, COMepXaHHe KOTOPHIX HHOT]G 
ylocturaer 30—35%. 

Bee lepeuHcJIeHHble BbILIe MHHepaJIbl, 348 PEMKHM HCKJIOUeHHeM, BCTpedalo' 
Cad MOUTH B Kax%KJOM KOHKPeTHO B3ATOM OOpa3lle — Kak B OTJIOMKECHUAX AKUArbl I} 
cKOrO Apyca, TaK H B BepXHeH YaCTH KpaCHOUBeTHOH TOM UH HHKHeEH Wactk 
amiuepounckoro spyca. Iloqo6Hoe ofHOOOpasHe MHHEepaJIbHOrO cOocTaBa OObA 
HACTCH, CKOpee BCerO, CPaBHHTeJIbHO MaJIbIM BPeCMe€HEM OTJIOXKEHHA OCATKE 
aKUarblJIbCKOrO BeKa, B TEUeHHE KOTOPOTO He MPOH3OLMINO CyWLeCTBeHHbIX H3MeH1 
HHH B COCTaBe paspyllaBluNxcA Nopog. Kak usBeCTHO, KOMMJIeKc TeppHreHHb 


Me€HTAILHH, a COCTABOM Pa3PpYWIaBLUIHXCA NOPO H CTeMeHbIO AX pasJIOKeHHA, 
yTO yKa3biBaeT H. M. Crpaxos (°). 

Jl pacuseHeHuA HM KOppeIAWMM akuarblNbCKUX OTMORKeHHH uMeeT 3HAy 
HHe CosepxaHve MUHepaOB py siuyoTa, amMpu6ooB u pyTHua. f 

TloppilenHoe cojep%Kanne rpynnbl pyTuma (40 5—7%) xapaKxTepHo qui 
1 nauku. Hurge spite Takoro cogepKaHua STO rpynnbl He Habsiofaercs 
Kpome toro, B I Nauke 3HaYHTeIbHO BOSPaCTalOT OTHOCHTEIbHbIC KOJIMUeCTEH 
MarHeTHTa HM WJIbMeHHTAa, TpaHaTa, WMPKOHa, TYPMaJMHAa HM OCOOeHHO BBbIBETp! 
JIbIX 3€PeH, CHJIbHO MOHHWKeHO COmep%KaHve POroBblIX OOMAHOK. 

Ha puc. | moKa3aHo conocTaBjleHHe paspe30B akUaPbIJIbCKUX OTJIOXKeHH| 
IIpu6amxanckoro paiiona Mo cpeqHHM 3HaueHHAM COep2KaHUA MUHepaJOB rpyn 
aiuLoTa H amduOovi0B. CoyepxkaHve 3THX MHHePaJOB B OTIEMbHbIX JMTONON 
yueCKHX MayKaX XapaKkTepHO JIA HHUX HW MOZBOJAET MPOH3BOANTb CONOCTAaBJIeHI 
paspe30B, OTCTOAWLMX pyr OT Apyra Ha 3HAUHTeIbHEIX paccTosHuax. Tap 
B paspese Teekena lo coepxkaHHlo rpyil sMqOTa, amuGos10B u pyTusa ya 
JIOCb BHIJCIMTb XapaKTepHble TOPH3OHTHI, COOTBETCTBYIOIME JIMTOJOrNUeCKH 
maukaM BOCTOUHOK yacTH IIpuOanxaHcKoro palioHa, XOTA Bech paspe3 aye 
COXKEH TIHHHCTBIMH PasHOCTAMH MOpO], a MOULHOCTb €fO B HECKOMbKO pz 
MeHDIILEe. 
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aK BHAHO 3 CX€M CONOCTaBJCHHA, B IJIMHHCTO-aJIeBPHTOBbIX MayKaXx BO3- 
faeT COflepwKaHHe PpOroBbIX OOMAHOK, a B I[JIMHUMCTHIX yBemMuHBaeTCA 
#p2KaHHe rpyumb siugota. H. B. Jlorsunenxko (*) cuutaer, yro Korya KOH- 
[pala YCTOHYMBLIX MUHepaJIOB OCyULeCTBIAeTCH B IIMHHCTHIX Mopoyax, 
YCTOHYHBbIX — B leCuaHbIX, OCHOBHBIM (akTOPOM, perysHpyloulM pacmpe- 
PPHHE «THXKEIbIX” MHHEPAJIOB, ABJIAETCH COPTHPOBKa MaTepHavia B Mpomecce 
fPHOCAa H OTJIOKeHHA (MepBbIH THN paclipesemeHHA). Oquako B akUarblIbCKUX 
DyKeHHAX UeweKeHa, CIOMKEHHBIX LeHKOM TIMHUCTHIMH MOpoyaMu, BbIJeIA- 
Ha Te Ke MUHEpaOrHYeCKNE NayKH, UTO H B paspesax BocTOUHOH yacru TIpue 
WXKAHCKOFO pahoua. OTO yKa3biBaeT Ha TO, YTO V3MeHEHHA COepKaHHA MHHE- 


HOB BbISBaHbl H3MeCHEHHAMH 
1 Yeneven Moumyrnb bor-Ca2z Copmancnna 
WOlacTaX NMTaHHA. 


x 20 25 30 35% 20 25 IO 35% 15 20 25 30% 20 25 30 35% 
H30 BPeCMA OTJIOKeHHA ak- aa are A eran re is a er Rr ee! Us 
bIJIbCKUX OCaKOB TeppHren- 
i MaTepHan B IIpu6anxan- 
oO empeccuio Mor nocrty- 
b c Konet-yzara, Bombmoro 
nmxaua, Ky6a-qara u, Bos- 
PAHO, C QabOypca, KOTOpEIe K 10 20 0% 0 10 20 0% 0 10 20 W% 
| y BPpeMeHH ye Oblin OtpopM- a ia 
fb1 BTOPHBIe coopyxenna (4) Zs 
DICTYMaJIM Hay] MOBep xX HOCTHIO 
}arblJIbcKoro Mops. B_ pas- 
2 MOMEHTHI yuacTHe Kaxkoro 
(THX TOPHBIX COOPyKeHuli B 
‘TaBJICHHH TeppHreHHOrO Ma- 
iMaJia MOrJIO ObITb Ppa3sJIM4U- Puc. 1. Cxema comocTaBleHia paspe30B akUarblIbCKUX 
M, 4TO H OOYCJIOBHJIO H3Me- oTIOxKeHHi DP EyRItee camer ue eer 
ime MHHepasoruyeckoro co- MAHepaaM. ae. ‘aabonbe a 
(Ba aKUarblIbCKUX MOpog. 
fannpm A. B. Bucresuyca (1), B cocrape TeppurenHoro Meda SalaqHoro 
MeT-lara IipHcyTCTBy!IOT MOUTH BCe MHHepaJibl, OOHAPY2KeHHbIe B aKUAarblb- 
HX Topofax Ilpu6anmxanckoro paliona. Ha KpacnosoycKom MoulyocTpoBe 
KUaPblJIbCKUX OTJOXKeHUAX, NO JaHHbIM B. A. Atanacana (He ony61MKOBaHO), 
esble (PpakUHH XapakTepu3ylOTCA pe3KHM MpeoOsaqanHeM 9MMOTa HU He- 
BYMTEJIbHBIM KOJIMYeECTBOM poroBbIX OOMaHOK. MoxkHO MpesMOJ0x%KHTb, TO 
pralleHHe Mopok akuarblibcKoro apyca Ilpu6anxanckoro paiiona poroBbiMu 
MaHKaMH CBA3aHO C yYCHJIeHHeM CHOCa O6JIOMOHOrO MaTepHawia c Koner-qara. 
BpeMA OcmaO6eHHA CHOca c Komet-yara OTHOCHTeIbHO BO3pacTaJla POJIb 
CTOAHHO J[eHCTBYIOULAX CeBepHbIX HCTOUHUKOB, TO BbIZBaO OOorallleHHe TA- 
JbIX (pakKUMH MHHepalaMH Ipyniibl sNHAoTA. ; 
JI akuarblIbCKUX OTJIOXKeCHHH B ILeJIOM, 10 CpaBHeHHIO C BepXHeH YaCcTbIO 
ACHOUBETHOK TOK, XapaKTepHO MOBbILIeHHOe COeprKaHe WHPKOHA, TY PMa- 
Ha M rpylnst pytuia. HwKnad yacTb OTAO*KeHMH aNWepOHCKOrO Apyca TO 
TaBY TAKeMbIX (ppakUuH He OTMMYAeTCH OT BepXHeH YaCTH akUarblJIbCKHX 
JIOXKeHHH. 
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Jloxazagm Axagemuu nayr CCCP 
1960. Tom 130, Ne 4 


B. A. TOJIOBKO 


HEKOTOPbIE JAHHbIE K NETPOrPA®H4ECKON | 
MW TEOXHMHYECKON XAPAKTEPHCTHKE O3EPCKO-XOBAHCKUX} 
OTJIOMKEHHH MOAMOCKOBbA 


(I]pedcmaeneno axademuxom H. M. Cmpaxosoim 26 VIIT 1959) 


B ckpaxkunax, mpoOypenubix s3amaynee Mocks! Ha cr. 3Bennropog (i 
rmy6uue oT 307 0 355 m) u oxovio r. Bepeu (ua ryOuxe or 240 Jo 255 M), nih 
HWKHHM Kap6OHOM OBbIJIH BCKPbITbI OTIOKeHHA BepXHero JeBpoHa. OHM Tpit} 
CTABJICHbI UepeLYIOULHMUCA CJOSAMH JLOJIOMHTOB, H3BECTKOBbIX JOJIOMHTOB, ahr} 
PHTOB, THMCOB H KapOOHaTHO-cyJIbaTHOH MOPOROH MOMLHOCThIO OT HECKOJIbK, 
CaHTHMeTpos Oo 1—2 M Cc TOHKHMH MpOCJIOAMM JOJIOMUTOBbIX MepreJieH HW CaxKF 
THIX JLOJIOMHTOB. 

TlonomutTbi Kpelkue, KaBepHOsHbIe C TOPH3OHTaJIbHOK H BOJIHHCT 
CJIOHCTOCTbIO, C PEAKHMH HeOOJbIIMMM KOHKPelWAMH YepHOrO KpeMHs. Pesys’ 
TaTbl XUMHYCCKHX AHaJIH30B MOKa3asH, YTO OHM COCTOAT 43 WONOMUTA (87,5 M4 
Kasbuuta (10,6%) u comepxKat 1,4% HepacTBopumoro ocTaTKa. B caxKucTbIx 
jiomutax B. T. YMuHoBa onpefemusa CNOpbl, HMeIOWWMe PyKOBOAALIee 3HayeH' 
J\JIX O3€PCKO-XOBaHCKHX OTJOKeHHH. 1 

JlonomuTosblii Mepresib CepOBaTO-YepHbIH, KpelKHH, C TOHKHMM MpOKHJKaly 
rutica MH KpucTaMKaMu WOOMUTa. CymbdaTHO-KapOoHnaTHad Moposa cBera| 
ceporo pera, Kpenkas. Ilopoga cogepxut CaMg(CO,) 49,2%, CaCO, 3,65) 
CaSO,:2H,O 46,7% uw HepacTBopumoro octatKa 1,3%. AHTH_pHTbI cepbil 
rowyOoBaTo-cepbile, pa3HO3ePHHCTHIe C HeOOJbIIMMH FrHesqaMH ulica. 

[uncbi Semple, HO uacTO, 3a CueT OOOraleHHuA OOYIJIMBIIHMCH OpraHHy) 
CKHM BeleCTBOM, IIpHoOperatoT cepylo HW ake YepHy!lO OKpacKy, BOJIOKHHCTbI 
B mopoge coracHO XHMH4eCKHM aHadlu3aM comep2kaHne rulica focturaert 95,09 
KabuutTa 2,5% wu HepacTBOpumoro octTaTKa 2,4%. i 

Ha oOcHOBaHHM JlaHHbIX MOJIYKOJIMYECTBEHHBIX CII€KTPaJIbHbIX aHaJIH30! 
BbINOHEHHEIX 3. A. Edumosol u Wl. JI. Jlycc, Obiim usyyeHbI HeKOTOpbIe 3. 
KOHOMEPHOCTH PaCIpOcTpaHeHHA OTAE/bHbIX SJICEMEHTOB B OMMCAaHHbIX Noposal 
Oco6ce BHuMaHHe ObINO yfeneHo B, cofepxkaHHe KOTOpOrO aHasU3upoOB. 
Jiocb BO BCceH Tome. PacnpocrpaHeHue ApyruX 9JIeMeHTOB ObIIO H3ydeH 
B OTA@JIbHBIX MOpogax. PesybTatTbl comepKanua B, nowyyenuble Nowy KONMYeC: 
BCHHbIM aHaJIH30M, BbIOOPOYHO MpPOBePAIHCb KOJIMYECTBEHHBIM CI€KTPaJIbHbh 
aHaJIM3O0M CIOCOOOM NpocbiInkH. Oka3a0cb, YTO MOJYKOMYECTBEHHDIM aHaJt 
MOKasbiBaeT B CpeHeM (2—5 pa’) 3aHW2KeHHbIe pesyJIbTaTbI. Bowee TeTasbHe 
uzyueHHe paciipocrpanenna B OObacHAeTCH, BO-MepBbIX, TEM, UTO B OTMOMKEeHHA 
WaryHHOrO THIa BCTPevalOTCA MOBbILICHHbIE KOHILCHTPallHH STOO 3JIeEMeHT: 
BO-BTOPbIX, TEM, YTO BONpoc O NepBoucTouHHKe B Ao cux Nop ABUIAeTCA CHO} 
HbIM, B-TPeTbHX, OTCYTCTBHEM EHHCTBA B3TIAQOB Ha POPMbI BXOXKCHUA ero 
OcaqouHble Mopogb. Kpome Toro, HekoTopble ucceqoBaTeiH, usyyan pacmpt 
cTpanenve B B pas MuHbIX NOpofax, LeaioT NOBOAbHO yauHble Nasmeoreorp: 
(puyeckne BEIBOALI (1). 

Tlocuie osHakOMJeHHA C pesyJIbTaTamu pacnpocrpanHeHua B B WeBOHCKY 
oTOKeHHAX (Ta. 1) BHXHO, YTO HeKOTOpoe yBenMYeHHe ero cojep>xKaHy 
MIPpOHCXOJMT OT CyIbtbaTOB K KapOonatam. 

IIpucytctsue B B Kap6oHaTax u cyabtbaraxX 3aBHCHT OT MHOrHX IIpHuwi 
CpeM KOTOPBIX BUHOe MECTO 3aHMMaeT HW POpPMa BXOXKEHHA ETO B KPHCTaVUI 
yeckue pelleTku. Hekoropoe kouyectBo B copOupyercs ruiMHHCTIMH YaCTHILaMI 
HO, KaK MOKa3aJIM Pe3yJbTaTbI CNEKTPasIbHbIX aHaJIH30B HepaCTBOPHMBIX OCTAa’ 
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Ta6auna 1 
Bop B ocagounbix mopogax Toqmockopba u Ypasa (ykasaHo uuca0 o6pasioB) 


ConepxaHue 6opa B Npouentax 


| Tlopona 


He OOH.| creqsi | 0,001 | 0,0042| 0,0013] 0,002 | 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,012 | 0,016 


Flespouckue nopoguw TlogmocKkosba 


ME bei hte? ge ine iesYare te era hcl ena Mceeaclenbhuuedll | ctodta=n| ee 


| 
|| 
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KHrMApUT 18 5 1 a $y 2 e, 
s 3 ome ar = <a 


it ONOMUTOB 
nN Meprevib. Es = = = =e { = = = ea hes ad a 


i Kpemen _ = == Be — = = 4 = = = es = 


Huxwe- H cpeqRHeKAaMe€HHOyroubHHe nOopogH TlogmocKoBba 
MspecTHAK {| — 4 — = — _ — 
ROOMUT 
i T€p BUH. _ = = ms = 2, 4 


} BTOP HUH. — By = ae = = vod 
iMepresib — a —_ | = = = = 


4 = = = = 


| Mesos0Hckue Nopogn Ypana 
},onomur _— — _ 3 10 _— — — = a = = = 


}ilepBHUH. — _— = — a = — 4 = a = —_ = 
AarHe3utT 
| BTOPH4H, 1 — _ _ — a — = ae ods — a oa 


nepBu4oH. — = —_ = = 2 = = == =s ee, ee 1 


BTOPHUll. _— q —_ — — —— — = as — ees of SS 
ieapna, = mate elt poms — —- J|- — — — — 4 7 = 
} 


KOB, OHO ABJIACTCA MOJYMHEHHEIM. Coyep2kaHveB B HepacTBOpHMBIX OCTaTKaXx paB- 
HO HJIM Bcero B2—3 pa3a MpeBbilllaeT ero cofepKanHue B Noposax. Ha noqynHeH- 
HOe 3HayeHve copOupoBaHHoro B pauee ykaspiBaa H. M. Crpaxos (7). TpyaHo 
akKe IpeANOJORKUTL H3OMOpPHOE HH FHROKPUNTHOe Bxom enue B B peieTKu 
ee M CyJib@aTOB, BBUAY ZHAYHTeMbHOrO OTJIMUNA erO HOHHOFO paynyca 
H BaJICHTHOCTH OT HOHHDIX payHyCoB u BavienTHOcTH Ca u Mg. Oqnako He uCKJIIO- 
I€Ha BO3MOXKHOCTb IipHcyTcTBHA B B Bue M3OMOpMHOH IpHMecH KOMIIJIeKCHOrO 
aHHON (BO;)*. 

Hecmotpa ua TO, uTo (BO;)?~ aABaneTCA He BNOJIHE THIMYHLIM KOMIVJI€KCHBIM 
HHOHOM, BCe K€ OH, MO-BHJHMOMY, MOKET CYWIECTBOBaTb B BOJHbIX OacceliHax. 
MeA TlepexOQHy!O BeJIHUHHY YCHJIMA BaJIeCHTHBIX cBA3eH B — O mexyy THIMY- 
bBIMH MH HE THNHYHBIMH KOMIIVJI€KCHBIMH COCJHHCHHAMH, paBHylO eHHUIe, - 
BO,)?- B OMHMX Cy¥aAX, BO3MOXKHO, paclafaeTcA Ha OOp UH KHCJOPOL, a B 

IPYrHX MOMKET ONATL OOpaso0BblBaTbcA. B cBA3H C STHM CJleyeT OAKUJAaTb, ATO 
B B BOJHbIX GacceHHaxX MOKET IPHCyTCTBOBATb Kak B BUC KaTHOHA, Tak HM B BULE 
KOMIIJICEKCHOrO aHHoHa. IlosTOMy MOXKHO NpeANOJORKHTb ero ocakenve Pas JIH4- 
HBIMM HYTHMH: B OHHX CJTyYaiX — XHMHYECKHM, OCHOBHBIM, B Bue HSOMOpd- 
JOH TpHMecH (B HOPMaJIbHbIX MOPCKHX OaccelHaX HM Ha MepBbIX CTaqMAX UX 
ICOJIOHCHHA, MOKA HH3KaA erO KOHICHTpalluA), a B APyruxX — COPOWHOHHbIM, 
IOJYHHEHHDIM. Bomblliee KOMHMYECTBO H3OMOPPHOM MpHMeCH KOMIJIeKCHOrO: 
aHHOHAa B B KapOoHaTaXx, 4eM CyJIbcpaTax, CKOpee Bcero, OOBACHAETCA MpOABMe- 
IM€M B JlaHHOM Cyly4uae KOMMeHCallMM pH pasHoli BasleHTHOCTH (*). TombKO B 
)as6HpaeMOM IIpHMepe NPOMCXOANT KOMMeHCaWHA B AHHOHHOHM YaCTH KpucTaJ- 
IM4eCKOH pellleTKH, a He B KaTHOHHOH. Paguyc (BOs;)*~ Bcero Ha yeTHIPec 
[MIUHHM Tpowenta Gombe (COs)2~, HO OH HMeeT GOombUIHH 3apsAy (Tabn. 2), 
<OTOPbIMf H KOMMeHCHpyeT UMEIOULeecs HECOOTBETCTBHe payuycos. B To ke BpeMA 
feX%K ly HOHHbIMU paguycamu (BOs)°~ u(SO,)*” Ha6stogaetcaA OOpaTHOe COOTHO- 
UeHHe, MpHBOssULee K OOvlee COXKHLIM CJyUaiM KOMMeHCalHH, TpeOylolleli 10- 
IOJHHT@IbHOFO BXOXKMeHHA APyrux aHHouoB. Tlostomy usomopuaA MpHMecb 
‘OMIIJICKCHEIX aHHOHOB B B cysibcbaTax pesko coKpataerca. B autrepatype (*) 
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WENO a uo AY 2 
BesaMuHHbI HOHHbIX padHyCoB HM 3KOB 


| Mg?+ ez Mn?+ Gatty Site Batti!  (COs)*= (BO,)*- | (SO,)?- 
R; 0,78 0,83 0,90 1,06 41,27 1,43 2,00 | 2,68 2,95 
aK 2,410 2,12 2,00 4,75 1,50 1,35 0,78 1,68 0,68 


W3BeCTHbI IMpHMepbl H3OMOp(H3Ma KOMIIJICKCHbIX @HHOHOB H YKa3biBaeTCaA Ha 4 
BO3MO2KHOCTb H30OMOP@HOFO 3aMellCHHA AHHOHOB aHHOHaMH (°). 

C IeuIbiO BBIACHEHHA pacipeqemeHua B BHYTpH KapOonaTOB, HapxAyy C ONPe-q 
JeuIeHHAMH €fO B J€BOHCKHX OTJIOXKeHHAX, CMeKTporpapuyecKoOMy HCCJeLOBAa- y 
HHIO Obl MOBeprHyTbl HWKHEe- MH CPpeHeEKAMCHHOYTOJIbHbIe H3BECTHAKH, Nep- if 
BUWHbIe H BTOPHUHbIe ZOMOMuTH! MockoBcKol O61. (cM. Tada. 1). 

Kpome Toro, NO JaHHbIM, 3a4MCTBOBaHHDIM u3 craTbu B. H. [yuaesa (°), ¢ 
ABCTBYeT, UTO COJep2%KaHHe B B OCcaqOUHbIX Me3O030HCKUX Topoyax Ypavia B TMep- 
BHUHbIX JOJIOMUTAX, MarHesHTax H CHfepuTax (Taw. 1) HOBOJIbHO CXOQHO C JO-" 
JIOMHTaMM H W3BeCTKOBbIMH JOJIOMHTaMH J{CBOHCKHX H KAaMCHHOYTOJIbHbIX OTJIO- ; 
wKeuHu Tloqmockosba. 

Bee cKa3aHHoe BbILe MOSBOJIAeT CeaTb NpesMOO*KeHHE O TOM, YTO H3BECT- § 
HAKH 10 COJep2KaHHlO B HHX Oopa MOLyT CJIefOBAaTb 3a JOJIOMATAMH, CHAeCPHTaMH jf 
M MarHe3sHTaMH. 

A. E. ®epceman (*) mpeqnonaran, uTo B o6pas3yer 6oulee ycTOHUHBbIe COCAHHE- fj 
HH C HOHaMH Ca H OcoGeHHO Mg. 370 npesnosoxwKeHHe MpUMeT Ooslee pasBepHYTYH 4 
H OOOCHOBaHHY10 (PopMy B TOM Culyyae, eCJIM Pa3MECTHTb B PA KaTHOHBI, OOpasylo- § 
uke coeqHHeHuA c (CO;)?~ (cm. Ta6m. 2). B9TOM pay KaTHOHbI pa3MeleHbl § 
MO YBEJIMYCHHIO MOHHbIX PpalWyCOB HW yMeHbIIeHHIO SHeEpreTHyeCKHX KOSPuUN- jf 
eHToB. M3 Ta6s. 2, cocraBsIeHHOH M0 aHHbIM, 3aMMCTBOBaHHbIM M43 padorTet {°), 
BHHO, uTo Mg, cToAWMH B Havame pala, MMeIOWWMH CaMbIH MaJIbld MOHHBIM ] 
patuyc u OoubMOM HepreTHYecKHH KOSpHUMEHT, OYeBHAHO, cMocoOcTByeT | 
OTHOCHTCJIbHO HaHOOJIbIIeMy H30MOPHOMY 3aMeELLeHHIO B MarHe3HaJIbHbIX Kap- 
6onatax (CO;)?” Ha (BOs)* 6e3 HapylleHHaA DHEpreTHuecKOrO paBHOBecHA KpH- 
cTalIMyecKOH pelueTKH. JLanee clenyroT KapOonaTul Fe, Mn,Ca. Haxouen, Sru 
Ba, HMeloline HaHOOJIbLIMe HOHHBIe pasHycbi H CaMble MaJIble SHEPreTHYeCKHe KO- 
3(PPHUHEHTHI, OUEBHAHO, OyyT TEM CaMbIM CIOCOGCTBOBaTb HaHMeHbINeMy U30- 
mopdbusmy (BOs)?~ B kpHcTaIM4YeCKUX pellieTKax KapOOHATOB 3THX 3JIEMCHTOB. 
Ha OcHOBaHHH 43JIO%KeHHOTO MOKHO BBICKa3aTb HeKOTOPHIE Mpeqmoso- 
*%KCHHA O TOM, KaK [poucxoquT o6oramenve B ycpixatoujMx OacceliHos. | 
B HOpMaJIbHBIX MOpCKHX OacceliHaxX pH XHMMUeCKOM CaKe H3BeCTHAKOB KOH- 
WeuTpaiua B wanMenbutad. [lostomy,  sBcwlemcTBHe Toro, 4TO OcaxK,aeTcA 
MeHee 3PeKTHBHBIM M0 OTHOMICHHIO K KOMIIJIEKCHOMY aHHOHY 6opa KaTHOH KaJIb- 
WHA, B ocakqaercd B O¥eHb MaJIbIX KOmMUecTBaX. Janee, Korga NO TeM 
WJIM MHBIM IPHYHHaM OOpasylOTCA JaryHbl, HECKOJIbKO BO3pactaeT pH u yBemH- 
YHBaeTCA COJICEHOCTh, MOBbIIMaeTcA KOHWeHTpalua B. B 9TOT MOMeHT Ha¥YHHAaeTCA ; 
CaKa JOJIOMHTOB, KPHCTaJJIMueCKad pellieTKa KOTOPbIX ABJIAeTCA QHEprerH- 
YeCKH HaMOoJlee BLITOHOH Avid u3s0oMopdusma (BOs)?-. C stTHmM cBA3aHO OTHO- 
CHTCJIbHO IIOBbILIeHHOe CORepKanHHe B B WoNOMuTaX. B csemyiouly1o, cysmbibar- 
HY!0, CTayqvi0, IPH He3HadHTebHOM MOBbIWeHHA pH uw 3aMeTHOM OCOJIOHeEHHH 
OacceHHa HaOsOfaeTcA 3aMeTHOe yBeAMYeHHe KOHWeHTpaluH B. OguaKo oca- 
AMAaIOULHeCH Cy JbPaTbl HMeIOT SHEPreTHYeECKH HAaMMeHee NOAXOMAULyIO KpucTaJ- 
JMYeCKylO pellleTky JIA MsOMOpduHoro BxowZeHHA (BO;)?-, nostTomy B nos 
HOCTbIO WJIH MOUTH TOJIHOCTbIO OcTaeTca B pacTBope. H. M. Crpaxos (8) yKasbi- 
BaeT, «YTO epexoy OT KapOOHATHOH CTaquN K CyAbaTHOk OcyllecTBAAeTCA MIpH 
COJIeHOCTH OKONIO 13-++-2 (--6)% (B cKOOKaxX — OTKJIOHeHHe BHH3, 6e3 CKOOOK — 
BBepX), a CMeHa cymJbiaTHOH cTaquM XJIOpHAHOH —npu mMuHepavn 3aluH 
27+2%; Kanuiinad cTamua HadHHasacb pH cosenoctu 32—33%, a cTaqua 
SBTOHUKH — OKOIO 37%». M3 MpuBeeHHbIX JaHHbIX BHJHO, YTO 3HaUHTebHOe 
CryUleHHe PaCTBOPOB NPOHCXOAHT HMCHHO B Cy JbaTHyl0 cTaqnio. B 3ty x*e cTa- 
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HIO HaOwloqaeTCA 3HaUHTeNbHOe YBerMYeHHe KOHIeHTpalun B, Tak KaK OH He 
pAKeT OCAK[AaTbCA H3 PaCTBOPA B CHJIY H3JIOXKEHHbIX BbILe MPHUHH, CeOBa- 
-IbHO, CO3alOTCA HeEOOXOJMMBIe MpPeANOCHIIKU VIA OOpoHaKONeHHA B Nocwe- 
yioulHe CTaqHH rasloreHe3sa B BHJe KaJIbILHeBO-MarHHeBbIX COueli B, 3aTeM KaJIH- 
DpaTOB H Ap., B COCTaB KOTOpbIX B BXOJMT KaK OMHH H3 OCHOBHBIX 3JICMeCHTOB. 
Tellepb CTaHOBHTCA NOHATHbIM 

TIOHWDKeEHHOe cogepxKanHe B Bo ggt 
TOPHYHBIX KapOonaTax. Kak u3- 
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aX COJepxKHTCH HesHauNTeIbHaA 
ipuMecb B, KoTOopas octaetTca 6e3 Daa. 
3MCHEHHA HJIH, BO3MOKHO, Jake 
MeHblllaeTca B Mpolecce mpeo6- 6 
4a30BAHHA H3BeCTHAKOB B jON0- 10 
(HTbI, CHJ€pHTbl HW MarHe3HTHl. 


OctTaHaBJIMBasch Ha paciipere- é 
KeHHH B B JeBOHCKHX H cpeyHe- Alonomur| Usbecink.\ Carucm. \ Kapbonamuo, June \Axeugy 
{ AMCHHOYTOJIbHBIX Mepre/AX Cyle- EA CN eal 
\yeT CKa3aTb, YTO comep»xKaHne ero Boke 


» STHX Tlopoyax OObACHAeTCA He 
jOJIbKO ajcopOuueli KaTHOHOB B IJIMHHCTbIM BeU€CTBOM, Ha 4TO yKa- 
jpipaiud H. M. Crpaxos (?) u B. M. Ponpyumuzr (°), Ho u v30MopHok mpuMecbio 
BO,)?~ B cocraBe KapOoHaTHOH uacTu Meprevel. 
IIpucyrctsve B B kKpeMHeBbIX KOHKpelHaAxX TloqmMockoBba uM KBapILHTax 
Vpasia, OYeBHIHO, MOXKHO OOLACHHTH OOJIbIIHM TeEOXHMHYeCCKHM CXOJICTBOM Ka- 
mouHos B 4 Si (7°). 

Kak yKe yKa3blBavl0Cb BbIMle, B pasJIMUHbIX NOpomax, CJlaralollux KapOouar- 
O-cyibaTHy!O TOJILY, MpOBepAsOCcb MpHcyTcTBHe A pyruxX XHMMUeCKHX 93VIe- 
fenton. OHH auemenTpI(Ti, Ni,Co, V, Cr,Zr, Ga, Cu) Obi OO6Hapy2XeHbI B HesHa- 
[MT@JIbHBIX KOMYecTBax. J[pyrue (Mo, W, Hf, Nb, Ta, Cd, Ag, Zn, Sn, Ge, 
Be, La, Sc, P, In, Tl) BoBce otcyTcTByioT HH OFeHb peqKO OOHAPyXKUBAIOTCA 
B Bue cleqoB. Ha puc. la Bugno, uTo V, Cr, Co u Ni B JOMOMUTOBBIX MepresAx 
OJep2XKUTCA OOJIbIUIe, EM B JIPyrHx nNoposax. Takoe pacnpememenHe ITUX MeETAaJI- 
OB HaXOJMTCA B IIpAMOM 3aBHCHMOCTH OT KOJIHYeCTBAMpHMecH TIMHUCTOTO 
aTepHasla, Ha KOTOPOM COp6upyloTcA STH J/IeMeHTHI (°) H KOTOPOrO HMeeTCA OOUIb- 
€ B MepresIaX H MeHbIe B KapOOHaTHO-cyJIb(aTHbIX Nopoyax. B nocweqHux 
-OJepXKUTCA HE3HAYHTEJIbHOe KOJIHYECTBO HepaCcTBOPHMOLPO OcTaTKa, paBHoel, 3— 
3,3%. Hexoropoe yBemuyenue cogepxanua V,Co un Ni B caxkHCcTbIX JOOMHTAX, 
3 JAHHOM CJIydae PIMHUCTHIX, OOBACHACTCA IIPHCYTCTBHeM B HUX OpraHHyecko- 
°O BellecTBa H TsIMHMCTOrO MaTepHama. KpuBan pacmpezenenua Ti (puc.16) 
TakKKe YKa3bIBaeT Ha 3ABHCMMOCTb COJepKanHA ero OT KOJMYECTBA TeppHreH- 
HOH IIpHMecH, B KOTOPOH OH CBA3aH B OJHUX CIyYaAX C MeJbYaHWIMMM OOJIOM- 
KaMU THTAHCOJepKallluX MHHEpaJOB, a B ApyruxX copOupyerca Ha PIMHHCTOM 
MaTepHaue. | 
Teonormyeckoe! ympapsenve LlentpambHbIx palioHoB Tlocrynuuio 


23 VIII 1959 
IJUTHPOBAHHAH JIMTEPATYPA 
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JI. A. HASAPKHH 


O POJIA CKOPOCTH CEJ HMEHTALLHH B HAKOMMJIEHHH 
ABCOJIOTHbIX MACC, OPrTAHHYECKOPO BELUIECTBA B OCAJKE 


(I]pedcmaeaeno axademuxom'H. M, Cmpaxosoim 24 VIII 1959) 


Haxkonsmenve opraHvueckoro BelllecTBa B MOPCKHX OCaKaX KOHTPOJHpyery 
CH MHOPHMHM (bakTOpaMH: OMOsmOrMyeCKOH MpOLyKTHBHOCTbIO BOLOeMa, OaTH4 
MCTPHYCCKHMH YCJIOBHAMH, CKOPOCTbIO OCaKOHAaKGIJIeHHA, paHyJIOMeTpHYeC) 
KMM COCTaBOM OCcafKa H Zp. | 

IIpu mpounx paBHbIX yCJIOBHAX KOJIMYeCTBO 3aXOPOHAIOMerocA B OCaKE 
OpraHu4yecKOro BelllecTBa B KaKOH-TO CTeMeHH 3aBHCHT OT CKOpOCcTH NorpebeHuAg 
a CJIelOBaTeJIbHO, MH KOHCepBallHH erO B MHHepaJIbHOM MaTepHasie. O pouht 
CKOPOCTH KOHCepBalMH B HaKOIJI€HHH aOCOJIOTHBIX MaCC OpraHHyeCKOrO Be} 
IL€CTBa MOXKHO CyAUTb WyTeM CPaBHeEHHA OTHOWIeHHH cpeqHerogsoBoh NpoxyKWu 
OpraHHyecKOrO BeleCTBa Ha CAHHHILY MOWaqH C COOTHOLWIECHHAMH aOCOJIIOTHBIX} 
Macc OpraHHyeckoro BelllecTBa, HakallJIMBalOWlerocaA B OCaKe B eC(MHHWy Bped 
MeHH, Y BOJOCMOB C pa3JIHYHOH CKOpPOCTbIO OCaqKOHAaKOMVJeHHA, 

Pe3yJIbTaTbl KOJIMYeCTBEHHOFO yueTa 6uOsOrHYeCKOH MaccbI (cpesHeroxOBoral 
KOJIMUCCTBA OPraHHYeCKO"O BellecTBa B KUBbIX OPraHW3MaXx) H FOROBOH MpopxykK-} 
IMM OCHOBHbIX KOMMOHEHTOB (bay Hb! H (bulopbI BapenuesBa, Kacnuticxoro u Uepuoro 
Mopel, mpogzemaHHoro JI. A. SeHKesnuem (7),C. B. Bpyepuuem (°), O. A. Page| 
yeuko u H. B. Baccoepuyem (°), cBeqeHHbIe HaMH B Tabu. 1, CBHCTEIbCTBYIOT| 
O TOM, ¥TO Ha | kM? BapeneBa MOps B cpeqHemM x%xuBeT 176 T BOAHDIX OpraHus- 
MOE, KOTOpbl€ B rox NpousBo_aT 210 T chipo Opranvyeckou Maccpl. B Kacnui- 
CKOm Mope Ha | kM? 2KHBeT Bcero 108 T rHq{pOOHOHTOB, KOTOPHIe, OLHAaKO, Ovla- 
roqapA OOJIbWION MOQOBHTOCTH HW MaJIOH MpOLOJMKUTeMbHOCTH XKU3HH (B OTJINGHE, 
OT XOJOJHOBOLHBIX OpraHusMoB Bapentiepa MOps) exkeroHO BOCIIPOH3BORAT, 
oKo0 3060 T opraHuyecKoro BellectBa. B UepHom mope, Gouee TenOBO,-, 
HOM, yvem Kacnuiickoe mope, Ha | km? xXMBeT 136 T BOMHBIX OpraHH3MOB, 
exkeroqHO BOCMpousBo_AuuxX 6900 T cbIporo OpraHuyecKoro BelllecTBa. 

CreqoBaTeIbHO, CpeqHeroqoBad NpOLyKUNA CbIpOro OpraHHYeCKOrO BelLeCTBA. 
Ha €(MHMLy Moulaqu B Bapentesom mope B 14,5 pasa MeHbIlle, 4eM B Kacnni- 
CKOM Mope, H B 32 pa3a MeHbIe, uem B UepHom mope. 

Corsacno Janubim T. M. Dopurxosoi (°), B rary6oKoBogHol uactu Bapeniesa 
MOpA (rlyOHHa OKOWIO 400 M) Npeo6agaioT OcayKu, B CpeqHemM cojepxKalllHNe 
1,5% (or | yo 2%) opranuueckoro yruepoga. Ilo nannpm M. B. K.aenosoit, 
mpuBexeHHbim H, M. Crpaxospi (1*), B rutyOoKOBOZHBIX Hax I[Oxuoro Kacnua, 
Tak #&e KaK H B Hulax Bapanemesa Mops, B cpeqHem cogepxKHTCA OKONO 1,5% 
opranuyeckoro yrepoza. H3BecrKosble HuIbI BO BaquHax UepHoro mops coyep- 
KAT OPraHhyeckoro yruepowa BcpeyHem 4,54% (gaHuble A. JI. Apxanrenp- 
cxoro (1)). 

CooTHOWeHHA OTHOCHTEIbHBIX comepxKaHuli opraHHyecKoro yraepola B 
ocagkax Bapentiesa, Kacnulickoro 1 Uepnoro mopel, KaK OyATO Obl He MoOs- 
TBepKLalolMe BMAHHE OMOMOFHYeCKON MpOyKTHBHOCTH BOLOeMAa Ha KOWHUeCT= 
BO NoMayaiollero B OCaOK OpraHu4ecKoro BellecTBa, Pe3KO H3MEHAIOTCA IPH 
BBeJCHHH NOMpaBOK Ha CKOPOCTb OCaqKOHAaKOMVeHHA. 

B, I. Senxosuyem u JI. A. Acrpe6ozont (8) ycranopmexo, ¥TO B riy6oKOBoOy- 
HOH uacTH Bapentepa MOps, Ha CTaHlMAX c KOOpyMHaTamH 74°00’ c. mm. # 
33°30’ B. 1., 1 76°00’ c. mt. 4 35°42’ B. 7. (K ceBepy H K 10ry OT [lenTpasbuoli Bo3- 
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hApakTep OvosormyecKOH NpOAYKTHBHOCTH (B MHWIMHOHAX TOHH) Bapexnesa, Kacnuficxoro 
wu Uepxoro moperi 


Bapeuueso Mope Kacnufickoe mope UepHoe mope 
Ppynnta (naouy. 1 860 000 Km?) (mony. 436 000 Km?) (mou. 441550 xm?) 
;pOOUOHTOB 
cpeaH. rogos. cpeqH. roxoB. cpeqH. POROB. 
6nomacca npoxzyKuHa 6uomacca nposxyKuHa OmMoMacca npoyxykKuua 


4,0 0,0 3,0 1000, 0 ASeD 2700, 0 
5,0 0 5,0 150,0 le 45,0 
MTOOeHTOC 5,0 9,0 3,0 3,0 20,0 40,0 
o6eHTOC 150,0 30,0 30,0 180,0 20,0 40,0 
plObI 30,0 6,0 6,0 3,0 AG 0,17 
oro. . | 239 ,0 | 47,5 | 1336 ,0 | 56,0 Roy sy All 


LumenHocrn) 1 M OcaqkKa HakallinBaetcs 3a 25 000 ser. B npegqemax 0%Ka raty- 
PKOBOAHOH uacTH IOxHoro Kacnua 1 mM ocaqka HakanuuBaetca 3a 2300 ser 
}); B UepHom mope | M ruly6oKOBOZHOrO H3BeECTKOBOrO Mla HakallIMBaeTCA 3a 
YOO mer (qannpie A. JJ. ApxanrenbcKxoro B o6pa6oTKe C. B. Bpyesuya(*)) 
Tcloja, ec Obl B BapenlesoM MOpe CKOPOCTb HaKOMJIeHHA TstyOOKOBOAHBIX 
balKOB OblJia TaKOH %e, KaK H B IvIyOOKOBORHBIX YacTAx KacnulicKoro usu 
e€pHoro MOpeH, TO OTHOCHTeIbHOe cOsepxKaHHe OpraHuyeckoro yrusepoga 
HHX YMCHbIUHOCh Obl COOTBeTCTBeHHO JO 0,14—0,21% u crano 6b B 11 pas 
eHbIWe, YeEM B OCayKax Kacnulickoro Mops, Mu B 22 pa3a MeHbIle NO CpaBHeHHIO 
ocaykamu UepHoro mops. 

CyreqoBaTebHO, B KacmuiicKoM mope B 14,5 pasa 66/blIad NO cpaBHeHHIO 
BapeuueBbIM MOpeM cpefHerogqoBad MpOAyKWHA OpranuMyeckoro BelllecTBa 
ja CMMHHLY MoWlaqv OOycs10BsMBaerT B 11 pas Ooubuee (YemM B BapeHuoBoM Mope) 
j|AKONJICEHHe aOCOJNOTHBIX Macc OpraHHueckoro BelllecTBa B Ocayke. B UepHom 
ope cpemqHerosoBad MpoOsxyKUWA OpraHHyecKkoro BelllecTBa Ha eJMHHIy MvI0- 
[av B 32 pasa Goble, vem B BapenieBom Mope, 4TO OOycuIOBIMBaeT B 22 pasa 
(Obilee, 10 cpaBHeHHio c BapeneBbIM MOpeM, HaKOMIeHHe ero B OcayKe 
 @NMHULY BpeMeHH. 

_ HeckoubKO HHad 3aBUCHMOCTb BbIABJIACTCA IPH CpaBHCHHH HHTCHCHBHOCTH 
AKON JI€HHA OpraHHyeckoro BellecTBa B OcanKax Uepuoro u Kacnulickoro mopel. 
, UepHom mope cpeqHAA exeroyHat MpoxyKUMA OpranMyeckoro BelllecTBa Ha 
MMH MviowayqH B 2,2 pasa Oovibule, vem B Kactiulickom. CpegHee cosepxanue 
| a yeacoee yruiepofa B ruay6OKOBOAHBIX H3BeCTKOBbIX usax UepHoro mops 
4.54%) B TpH pasa BbIlle, 4eM B rvlyOOKOBOLHDIX Mlax IOxmuHoro Kacnus (1,5%). 
JHakO eCJIM y¥ecTb, YTO B UepHOM MOpe ruIlyOOKOBOJHbIe H3BECTKOBLIe HJIbI Ha- 
| ae B 1,6 pasa MegieHHee, eM rutyOOKOBOAHbIe OcatKH lOxmxHoro Kac- 
4A, TO B YCOBMAX OJMHAKOBOFO TeMMa OCANKOHAKONJeHUA YepHOMOPCKHe H3- 
eCTKOBbIC WJIbl COepKasH Obl Opranwueckoro yruiepogza 2,84% Bmecto 4,54%, 
TO WHuIb B 1,9 pasa Goble, eM B rvtyOoKOBO_HbIX Max LOxmunoro Kacnua. 

Takum 06pa30M, B OCamKaX CPpaBHHBaeMbIX BOJOeMOB IIpHpocT aOcOJIOTHBIX 
acc OpraHHyecKOro BelllecTBa 3a CUeT ObICTPOH KOHCePBAalLMM ero B MMHEPaJb- 
OM MaTepHauie OOHapyKUBaeTCA MMWb B Max FOmuoro Kacnua, ipu cpaBHeHun 
X C H3BECTKOBLIMH Hamu BoaquH UepHoro mops. B Kacnulickom mope mpu 
,2 paga Menblleli, Mo cpaBHeHuio c UepHbiM Mopem, cpeqHeroqoBoli npony kin 
praHuueckoro BelllecTBa Ha e(HHUUY MNOWlayH, HO 6arofxapsA Coubuek (B 1,6 
3a), uem B UepHoMm Mope, CKOpOCTH OCaZKOHAKOMMeHUA, aOCOJIOTHBIe Maccbl 
praHuuecKoro BellecTBa, HaKallJIMBaloulerocaA B OCaAKe, MeHbINe, YEM B Max 
lepHoro mops, He B 2,2 pa3a, Kak STO CiIeMOBaIO ORKULAaTb MPH OMHAKOBOM 
emle OCa|KOHaKONJIeHHA, a TOKO B 1,9 pasa. 
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B Uepuom u Kacnulickom Mopsx, Ipu cpaBHeHuH UX c DapeHileBbiM MOpeM| 
BMeCTO OKHAaeMOro MpHpocta aOcOJIOTHBIX Macc OpraHHyecKOrO BeLlecTB) 
(B OcayKe) 3a cueT BO MHOFO pas 66mbIIMx, YeM B BapeHiesoM MOpe, CKOpOcTe} 
Oca{KOHaKONeHHA, Haoopor, HaGsmogaetca OTcTaBaHe (B 1,3 pasa B KacnHi| 
ckoM mope H B 1,4 pasa B UepHom Mope) TeMIla HaKONJIeHHA OpraHHueckor| 
BelLeCTBa B OCAJ|Ke OT HHTCHCHBHOCTH BOCIIPpOH3BOACTBa ero B BORoeMe. OOt} 
ACHHeTCA 3TO, CKOpee BCero, OOsbUIeH, MO cpaBHeHHIO c BapexieBbim Mopey) 
rlyOOKOBOLHOCTHIO OcayKoB Uepxoro uw Kactiulickoro MopeH (rpaHyJIoMeTpE) 
yeCKHIi COCTaB CPaBHHBaeMbIX OCaKOB IIpHMepHO OJMHAKOBbIH), YTO OOYCJIOE} 
JIMBaeT JJIHTEMbHOe TIPCObIBaHHe OTMEPLIHX OPraHH3MOB B adpOOHBIX YCJIOBHA} 
(pH OMycKaHHH Ha J{HO), a CeQOBaTeJIbHO, H 3HAYHTeIbHbIC NOTepH oprant| 
yecKoro BelllecTBa 3a C4eT erO MHHEPaHsallun. 

OrcraBaHHe TeMla HaKONJICHHA OpraHHyeCKOrO BellecTBa B OCaKe OT TEMII 
BOCIIpOu3BONCTBa ero ru_poOuOHTamH B UepHom u KacrwlickoM MOpsX MOH} 
ObIIO Obl OObACHATb Tak2Ke OBICTPbIM Pa3JIOMKEHHEM OPraHHYeCKOrO BeLLecTB) 
BCJIECTBHE OOvlee BLICOKOH, 10 cpaBHeHHio Cc BapentesbiM MOpeM, TemMMlepaTyp}} 
BOJbI. OqHaKO, Kak ycTaHoBsieHo 5. A. CKONHHeBbIM, BJIHAHHE TeMllepaty pHOr) 
(bakTOPa Ha CKOPOCTb pa3JIOKeHHA OCeMAalOWlUX Ha HO OTMePUINX OpraHH3Moy 
CPaBHHTeIbHO HEBEAMKO: XOTA HU8Kad TeMMepatypa MU YAAMHAeT CPOK pactan) 
opraHHyueckol MaTepHH, HO B TO Ke BPeMA B STHX YCJIOBHAX CKOPOCTh MajleHH!) 
yMeHbluaetcs (BCIeEACTBHe yBeIHYeHHA MIOTHOCTH BOAbI — JT. H.) (**). K sTomy 
culelyeT elite WOOaBHTb, UTO XOJIOHbIC BOJbI, KaK IpaBHwi0, OOorallleHbl KHCHOPO} 
JOM, TaK KaK C NOHW2Ke€HHEM TeMMepaTypbl paCTBOPHMOCTb KHCOpoya yBesn| 
yuBaetcs. Her coMHeHHA, UTO 0 Mepe HaKONJeHMA (akTOB, OTParxkaloulux Guos0} 
PHYeCKYIO IIPOMYKTHBHOCTb BOJLOEMOB, COMepKaHhe B OCaKe OpraHHyecKO"O Be} 
IeCTBa H TeMM OCAqKOHAKONJeCHHA, MPH CpaBHeHUAX MHTCHCHBHOCTH HakOMWIe} 
HHA OpraHvyecKOrO BeWeCTBa B OCaKe y BOJOCMOB C pa3JIMYHOM CKOPOCTbK) 
OCayKOHAaKONJeHHA, HO C OLMHAKOBbIMH OaTUMeTPHYECKHMU YCJOBHAMH HaKOTe| 
HHS CPaBHHBaeMbIX OCaJLKOB 6yyT NOJYYeHbI HOBbIC JaHHble, CBUeTeJIbCTBYIO| 
mulve O IipHpocte aOcOJOTHBIX MaCC OpraHHyeCKOrO BelecTBa 3a cueT ObICTPOL 
KOHCepBallHH e€rO B MHHepaJIbHOM MaTepHasie. BMecte Cc TeM, JaHHble, NOJyueH} 
HbI€e HaMH IIpH CpaBHeHHH YCJIOBHH HaKONJIeHHA OpraHvuecKoro BelllecTBa 1 
ocaykax Bapenuesa, Uepnoro u Kacnulickoro Mopel, CBHETeEIbCTBYIOT O TOM. 
YTO pelllalOlLy!O POJIb B HaKOMJICHHH aOCOJIOTHBIX MaCC OpraHH4ecKOro BellecTBéE) 
urpaer OMOsIOrHyecKad IpOYKTHBHOCTb BOOeMa. DTO NOATBEPKLawT LaHHblt 
u BEIBOAHI H. M. Crpaxosa (1), BlepBble MPHMeHHBLUero Ip aHasu3e COBPeMeH: 
HOO OCAJKOHAKOMJICHHA YET AOCOJIOTHBIX MACC OTJ[@JIbHbIX KOMIIOHEHTOB ocaJ, 
Ka; 9TO MOATBepxaeTcH celuac pesyJbTaTaMM UCCJIEMOBAHHH COBpeMeHHOrC 
OCaNKOHaKOMJIeHHA, MPHBOXHMbIMH COTpyRHHKamMH VMuctutyTa OKeaHOJOrHr 
AH CCCP (?,*) u apyrumu uccseqoBaTenaMu. 

JlaHuble, NOJIyueHHbIe pH CpaBHeHHH yCJIOBHA HaKONMeHuA opraHnyeckor¢ 
BelulecTBa B OCaqKax Bapenuesa, UepHoro u Kacmulickoro mopeli, ABJAIOTCS 
HOBbIM MOATBEPA CHEM IIpaBHJIbHOCTH HalIMX BbIBOLOB O TOM, YTO HHTCHCHBHOE 
HaKOMJIeHHe OpraHHyeckKOro BellecTBa B OCay\KaX XapaKTEPHO TOJIbKO JIA BOROe. 
MOB, PaCIIOJIOXKeCHHbIX B 30HAX Telloro KwHMaTa (7°), . 


CapaTosckuli rocyapcTBeHHbIli yHUBepcuTeT Iloctynuno 
um. H. I. UepuprmescKoro 24 VIII 1959 


UMTMPOBAHHAS JIMTEPATYPA 


1A... Apxaureabpcku tt, O6 ocaqkax UepHoro Mops H MX 3HaYeHHH B NO3HaHHH 
OCaHOUHBIX TOPO, Mi36p. tp., Usa. AH CCCP, 1954. ? Tl. Jl. bes pyxos, JAH, tee 
Neo 2, 287 (1955). 3 C. B. Bpyesuy, Tp. no kommuexkcu. usyy. Kacm. mops, B. 14, 7€ 
(1941). *C. B. Bpyesuu, Yas. AH CCCP, cep. reorp. u reopus., 13, Ne 1, 9 (1949). 
?H. bs Ba ce oes na, Tp. BHUEPM niles eons amen aere TopwmkoBa, Tp. IIo- 
JIAPH. HAYYH.-HCC. MHCT. MOPCK. pbIOH. Xo3. H OKeaHorpad)., B. 10, 1957. 7 JI. A. 3eH Ke 
BH u, DayHa MU OnONOrMuecKad MpoLyKTHBHOCTS Mops, 2, M., 1947: ® B. TL. 3 en Keo 
Buu, Jl. A. Actrpe6osa, Mpobs. Apxruxn, Ne 1 (1946). 9° A. TI. Jincunun, 
JIAH, 108, Ne 2, 299 (1955). 19 JI. A. Ha3a Pp KH, Powb naneokmuMatTa B MporHosax 
He(preHCCHOCTH KPyNHBIX perHoHos, Capatos, 1955. ™% 5B. A. Ckonuunes, Tp. Bee- 
co1o3H. rHqpoOvon. o6m., 1, 1949. 4H. M. Crpaxos, H.T. B powckas Hu Qp.. 
O6pasoBaHte OcalKOB B COBpeMeHHBIX Bonoemax, 3a. AH CECPR} 19542 
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Hoxaagw Ankangemun nayx CCCP 
1960. Tom 130, Ni 4 


TPEOXHMH A 


NM. C. CUABHH 


®OPMbI DKEJIE3A B MEJIOBbIX HM TPETHUHbIX OTJIOKEHUAX 
TYPKMEHHH 
(ITpedcmasaeno axademuxom H. M. Cmpaxoeoim 24 VIII 1959) 


| IIpm reoxumuueckux MCCeOBaHHAX, MPOBOJUMBIX B CBA3H Cc Mpo6semoli 
He*rerasOHOCHOCTH, HaMH OlpeseseHo cosepxKanne opm x*ee3a B 295 OOpas- 
Wax MeJIOBbIX WH TPeTHYHBIX OTMOxKeHuH TypKkmMenuu. B Tom uncame uccmexo- 
jBaHO 256 odpasuos us 16 crpykTypHO-noMCKOBLIX CKBaxKHH Hu 39 OOpasioB 
M3 6 CKBaxKHH Ha Pa3s0HePTAHOM MecTOPOXKeHHH. 

OnpegesmAoch OOWeNpHHATEIM MeTOOM 3aKucHoe (Fe**) u oKucHoe (Fe**) 


JKEe30, HSBJIEKaeMOe CaOOH COJAHOM KHCOTON; cofep%KaHne NMPHTHOTO *%Ke- 


}mez3a (Fe?*) Bprmaucaamocb 

: 100 
m0 aHasIMTHUeCKH ompere- 
| JIH€MOH CyJIb@UAHOH cepe. 


Ha ocHOBaHHM STHX JaHHbIxX 


8 


BBILeCHbI THIIbI OKHCINTeIb- © 6 
| HO-BOCCTAHOBHTEJIbHBIX O6- f& 
‘cTaHoBok. JIA 3TOrO MBI R 40 
“MCIOJIb3OBaIM yCTaHOBJIeH-  & 
| aS 
Hple H. M. Crpaxoppim 3a Sw 


KOHOMepHBI€ CBA3H MeKLY 
‘COOTHOLIeHHeEM (POpM peak- 
‘IMOHHOCMOCOOHOrO §=>Kee3a 
((2Fe), c ofHOW CTOpOHE!, u ~<—— fF} 


Br OP Pane Puc. 1. IIlpuuyunuaibHasd CXeMa CBA3H MerKy COOTHOIEe- 

(TO BeUlecTBa WH OKHCJIMTCJIb- yyem chopM xeme3a B MOpomax MpH pasHoM Ccosep»KaHHH 

eosin eee MO- opranuuecKxoro semecrsa (no H. M. Crpaxosy) 4 Tunam 

| TeHIMaJIoM — C pyrou. OKHCJHT@IbHO-BOCCTAHOBUTeEIbHBIX OOcTaHOBOK. /—/V— 

] THMbl OKHCMTCIbHO-BOCCTAHOBUTEIbHEIX OOCTAHOBOK. 
Fe — cymMa peakUHOHHOCHOCOOHOrO xevIesa 


| IlpnuynnvambHaa cxema 
‘(TaKOH CBA3H NoKa3aHa Ha 
| puc. |. 

| Touky MepecevenuaA JMHU, H30OpaxKalOWlUX pasHble POPMb! *Kesiesa, Xapak- 
_TepH3yloT Ka¥eCTBeHHbI CKayOK B H3MeHEHHH COOTHOMMEHHA copM xxelesa; Yepes 
9TH TOUKH Mbl IPOBOLNM JIMHUM pasyesia Mexky THIaMM OOCTaHOBOK. 

I trun. Oxucamtenbuad o6cTaHopka. XapakTepusyeTcA aOcOJIOTHbIM Tpe- 
o6maqanHem okucHOro x%Keveza. IlupuTHoe *wemes0 MpakTHYeCKH OTCYTCTBYET. 


o : 2 
Ha puc. | 3aHumaeT KpaliHee siepoe Tose: ee a pees 
HG S 


_Il run. Cna6ospocctaHoputesbuad O6cTaHOBKa. OKMCHOTO Kewesa MeHbILe, 


| : 3 2+ 
yeM CYMMa 3aKHCHOrO, HO OovIblile, YeM NMHPHTHOrO: i > Fe Par : 
HC 


Il] run. Boccranoputeibuan O6craHoBka. CyMMa 3aKHCHOrO *Keve3sa OOVIb- 
‘wre 50% or CyMMbI peakijMonHocnoco6xoro. IIupuTHoro xevlesa Oovble, 4eM 


| A 2 3+ 
OKHCHOrO, HO MeHbUIe 50% oT CyMMbI 3aKHcHoro: Fe**+ > Fe** > Fe*". 
| HCl S 


| IV run. PesKopoccranoputeibHaa o6cranopka. IIupurnoro xese3sa Oovb- 
me 50% oT cyMMBI 3akucHOorO. OkHCHOe %Keses0 NpakTHyecKH OTCYTCTBYeT. 
Haswune neOombuimx KomMuectB ero (MeHbUIe 0,3% OT Beca TlOposbl) MOxKeT 
ObITb BLISBAHO BTOPHUHIMH MpoleccaMy (pH XpaHenHH OOpasila WH MOATOTOBKe 
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CogepKanne POpM peakUHOHHOCHOCOOHOrO *wesesa B MCJOBbIX HM TPeCTHYHBIX OTVOMKCHHAR } 


Ty pKMeHHH 
S| pet Fett | ett | are | Fett | fey | Fett | & 
2 ‘3 S S 2 
a om) 
Beale 2 9 B% K Fe EB 
BE ES B % Ha Mopony 0 Eg 
TOro-e3anagquan TypKmMeHHaA 
i 4 3 Ila 
Amuepouckuit apye | 45 66 | 0,84 | 1,641 0,07) 2,55 | 33 6 
Aiea eat Be 8 48» |0;59:.1.4,549| O;06n122549. Wa? 70 3 Ila 
Muyowex 3 AVA NMONZATE eh SHO) || Ole |) Sb, | Ar 62 iH 116 
Tlameoren 4 SIA E115) ASQ NORS2 ei oneo|eoz 53 15 116 
Bepxuuit Meu 1 18) 40.34] 00,9200; 14 sat AOy zee 66 10 116 
IlenTpaabupe KapakyMbr 
Akuarblibckult apyc | 2 8. 1423-11037, 10,00) 2.00 10 AG BY z Ila 
Kasranualickaa 
KOHTHHEHTaJIbHaA 
cBHTa 4 41) 427A 190 03427 aa ees 48 1 I q 
Mnonex a 10° |. 0,67)) 1,48;| 0,209) 270aiias3 57 10 116 «4 
KaparayaHcKkaa 
KOHTHHEHTaJIbHan ; 
CBHTa 2 2 WAC 2 EO; Zon MOROOn eee t 78 22, 0 Ij 
Taneorex 4* 33 4 O46") e225 NOP OSale anon lec) 54 26 Ill 
Bepxuuii Men 3 AT 10,29" | 0,65 | O, 2d ta Zo aie 18 116 
Hakan Med 2 WA WOE |S mEy 1 O)740) |] AsO |) atl 50 10 {16 
lOro-spoctouHaa TypKMeHHA 
Tlameoreu PD Ae O22 a leet ‘ AV eke) ea 22 Ill 
Bepxuuit Mem | D | 29 | 0,66 | 0,70 | 0,02 48 Bytl | 4 Ila 


Ta6Oauua 4 


* He BKmOueHbI JaHHble MO CKBaxKHHaM C Pe3KHMH JOKAJIbHbIMM |OTJIO*KeCHHAMH: TIO 
MHOLeHyY — 2 CKBaxKHHbI, 10 Mameoreny — 1 cKBaxKHHa. 


ero K aHaslM3y) HM Np pacyeraxX He MpHHHMaeTCA BO BHHMaHHe; Fe?+>Fe??*, 


S HCl 


IIpu HeoOxXOZHMOCTH BO3MOXKHA JaJIbHeMlad eTaH3alHA BHYTPU BbIJe/eHHbIX 


THNoB. Tak, HallpuMep, BHYyTpH II THNa BO3MO2%KHO BbILeeHHe TOATHNOB MO : 


NeOomena 2 


Hekotopble XapakTepucTHKM THNOB oKuC- 

JIMTEJIbHO-BOCCTAHOBHTEIBHEIX OO6CTAHOBOK 

B M@€JOBBIX HM TPeTHYHEIX OTIOKeHUAX 
Typkmeunu 


Copr pac- 
Tum o6cra-| Fe*+ : Fett: |C,), octa- Pg Ga 
HOBKU Fett TOUH., % eRe 
Ss Ha noposy BOCCTAHOB. 
npouecca) 
I Oso ord ORT Onaly 
II 29); 6427 0,47 0,39 
II] 20:54:26 0,60 0,59 
IV eget yl 1,09 1,49 


MOYHOrO HHpPHTa, BTOPHYHOe OKUNCeHHe MM PRRA wT he ie OcpenHeHubple 


paioOHaM UH OTJIOx%KeHHAM) 
WeHbl B Tada, |. 


872 


aOcOJIOTHOMY COJep>xKaHHIO MApuTHOrO 
«esesa. [lonrun Ila—nupuruoro x*ene- 
3a MeHbille 0,1% oT Beca MOpoybl; Boc- 
CTAHOBJICHBI JIHWIb CyJIbaTbl norpedex- 
HOW HOBO BOLI; ANbpbysua cyibba- 
TOB H3 HaJVJOHHOM BOAbI B OCaOK OT- 
CyTCTBOBala HJM Tpoucxoqwvia B He- 
OOuIbIHX PasMepax; No_Tun JI6 — nu- 
PHTHOrO *Xevlesa Gombe 0,1% OT Beca 
MOpOMbl 3a CueT OnaronpuATHBIX ycul0- 


BHM JA Lubpy3suu SO2- M3 HajOHHOH } 
BOJbI B OCaOK; enieHHoe 3aXOpOHe- 


HMe ocalKa. 

(#2 Cayyuau, He yKuampiBaionluecs 
IIPHBeCCHHY!O CXeMY COOTHOLMeHHA (hopM 
*Kee3a, MOryT ObITb BbIZBaHbI CMellH- 
(PHYeCKHMU YCJIOBMAMH: HamMuHe O6I0- 
(110 


pesyJIbTaTbl HCCIeqOBaHHA 290 oOpasloB MmpHBe- 


B 


i 


IIpupeyenupie AaHHble OTPaxkalor HEKOTOPbI€ 3AKOHOMEPHOCTH H3MeHeCHHA 


HCJIHNT@JIbHO-BOCCT&HOBUTEVIbHbIX 


avoHax: |) rocmoycTBo oKuc- 
ATEJIbHOH OOCTAHOBKH B KOH- 
HHeHT@JIbHbIX CBHTaX H BOCc- 
faHOBUTeJIbHbIX OOCTAHOBOK: B 
OPCKHX OTJIOKeHHAX; 2) BO3- 
ACTAHHe BOCCTAHOBJICHHOCTH 
fr MvwqMolwena K Mameoreny u 
HOBb YMCHbILNeCHHE BOCCTAHOB- 
PHHOCTH B M@JIOBbIX OTJIO*Ke- 
MAX. AY 
| Ho wHapsany c 3aKkonomep- 
SIMH M3Me€H€HHAMH OOCTAaHOB- 
lO pa3pesy B HCCJIeqOBaHHbIx 
aHOHAX OTMEYeHbI CyIyuaH JIO- 
AJIbHbIX H3MCHEHHH THMa OKHC- 
MTCJIbHO - BOCCTAHOBHTeJIbHOK 
CTaHOBKH TO, BJIMAHHEM BTO- 
4WHBIX IIpOWeccoB B reovorH- 
2CKOM IIPOLIJIOM BIIOTh JO 
IBPeMeHHOH s9m0xH. Tak, Ha- 
pumep: 1) B Llentpambupix 
apakyMax OTMeyeHa OKHCJIH- 
bJIbHaA OOCTaHOBKa B Mavieo- 
SHOBbIX OTJIOXKCHHAX B 30HE 


ycIOBHH TIO pa3spe3y B UCCIelOBaHHbIX 
100 


S 


= 


cee 
Hey homete 


Fe, % om fe ——> 
S 


8 


100 


20 40 60 60 
Fe, 7o 0m & Fe ———>— 


Puc. 2. Tunbr -OKHCHTeNbHO-BOCCTAHOBUTEJIBHEIX O6- 
CTaHOBOK B M@JIOBLIX H TPCTHUHBIX OTMOMKeHHAX TypK- 
MeHHM. OOo3Ha4ueHHA Te »%xe, UTO Ha pue. | 


(PEMHEOreCHOBOTO Pa3MbIBa, B TO BPeCMA Kak, CYA TO TPyrHM CKBaxkUHaM, JVJIA 
THX OTJIOKeHHH B J1aHHOM palione XapakTe€pHa BOCCTAHOBHTEJIbHAaA OOCTaHOBKa; 


Ie i Mi WE 
c. 3. Comepxanue 
rauuyeckoro yruepo- 
pH pa3HbIxX THMaXx 
HCJIMT@JIbHO-BOCCTAHO- 
T@JIbHbIX o6cTaHo- 
K B M@JIOBLIX H TDpe- 


HBIX OTJIOXKEHH AX 
ypkKmMeuuu. 1 — coppe- 
HHoe cojep»kanve 
ot 2 — @MKOCTb BOC- 
"AHOBHTeIbHOTO = TIpo- 
cca (B pacueTe Ha 
@pr): I—IV — To xe, 


uTo Ha pue. | 


2) B palioHaX OTHOCHTeJIbHOM TrHyporeosoruyeckoH pac- 
KPBITOCTH HaGJOaeTCH BTOPHYHAaA OKHCJICHHOCTb OTJIO- 
2KeHHH pasJIMYHOrO Bospacta UT. 1. Uncno Takux cily- 
yaeB HeBeIHKO, HO 6€3 HX yueTa He/Ib3A MpaBHJIbHO 
HHTePMpeTHPOBAaTb aHHble aHaJIH30B. 

@MakTuyeckHe JaHHble 10 KaKIOM CKBaxKHHE (Ocpel- 
HeHHbIe MO MepeuHCJIeHHbIM cTpaTHrpadpuyecKHM HHTep- 
BaJlaM) IIpHBeeHbI Ha pc. 2, Pe XOPOUIO BbILeMAIOTCH 
OIA MO Kaxkmomy Tuny O6cTaHoBKH. IlyHKTHpoM MoKa- 
3aHa Jiepad rpanula noma /V, ecaH He BHOCATCA 0- 
IIpaBKH Ha cOfepKaHve OKHCHOTO *Kesesa (HCKMIOVeHHE 
KOJIMYeCTB MeHbIe 0,3% OT Beca MOpogpl). 

Coyep»xaHve opraHHyecKkoro yruleposa B uCCJIeOBaH- 
HbIX HAMM OTJIOXKCHHAX NMOMYHHACTCA 3aAKOHOMEPHOCTSM, 
MOKa3aHHbIM Ha phe. |: comepxaHHe yruiepofa B Mopo- 
ylaX BOSPacTaeT MO Mepe MepexoOa OT OKHCJMTEIbHOK 00- 
CTaHOBKH K pe3KOBOCCTaHOBHTeJIbHOH. B TOM Ke HallpaB- 
JICHHH, HO elle Oouee pe3KO, YBeJIMYHBaeTCA €MKOCTb 
BOCCTAHOBHUTCJIbHOrO Iipolecca, BbIPaxKeHHaA B 3aTpaTax 
yrslepoqa Ha BOCCTaHOBJIeHHe *XKeNe3sa u cepbi. Ocper- 
HeHHbIe JaHHble 10 KaxKOMY THY OKHCJIMTeJIbHO-BOCCTA- 
HOBHT@JIbHOM OOCTaHOBKH CM. B Ta6. 2 H Ha puc. 3. 

CaeqyeT OTMETHTb, YTO 3AKOHOMEPHbIe CBA3H THIOB 
OKHCJIHTCJIbHO-BOCCTAHOBHTEJIbHOH OOCTaHOBKH C coyep- 
*KAaHHeEM OPraHHYecKOrO BelllecTBa B NWOpomax HaOwoa- 
IOTCA JIMUIb pH paccMOTpeHuM cpeqHUX WaHHbIx. Wu- 
JMBULY aJIbHbIe 2%Ke OOpasbl HEPeKO MOKAasbIBalOT OOVIb- 
WlHe OTKJIOHeHHA. 


Muorouncaenuble (Gombie 2000) HeMocpezcTBeHHbIe H3MepeHHA OKHCJIH- 


eJIbHO-BOCCTAHOBUTesbHOrO NoTenwvasa (OBII) B oOpastax mopoy Moka3saJiu 
| 
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OTCYTCTBHE B H3y¥aeMbIX OTJIORKEHHAX IIPAMOH CBA3H Me*K]Ly COBPeMeHHBIM)| 
OKHCJINTEJIbHO-BOCCTAHOBUTEJIbHBIMH + YCJIOBHAMH (M0 JaHHbIM 3amepoB OBI} 
H OOCTaHOBKOH B reOJIOrHYeCKOM MIpOLoM (10 dopMaM xewe3a). | 

B paqe cayuaeB pacxoxkK end MeKYy STHMH JBYMA NWOKa3aTeJsIAMH MOMOral0 | 
BbIACHHTb SIIMTeHETHYeCKHE H3MCHECHHA OOCTaHOBKH, Ha KOTOpble ropa3zi 
6omee ObICTPO H YYTKO pearHpyeT COBpeMeHHEI OBI], gem cocTaB ayTHreHHbl} 
MHHEpavOB. 

B HalllMX HCCJIEMOBAHHAX He OOHAPyXKeHO 3aKOHOMEPHOK CBA3H M@XKAY TH) 
TOM OKHCJIMT@JIbHO-BOCCTaHOBUTEIbHOH OOCTaHOBKH, HeTelpOABJIEHHAMH | 
J\axKe TIPOMBIMeHHOH HedTeras0HOcHOcTbIO. Tak HallpumMep, B HedTbcoxepKa| 
IHX OTJIOHKEHHAX alllepOHa HM aKYarblia Ha MecTOpomeHHH Kym-Jlar rocnoy| 
CTByeT CJIaOOBOCCTAHOBHTeJIbHad OOCTaHOBKa (IIpH MOHH2KCHHOM COBpeMeHHOM 
OBI]). Oto Mower CJyKHTb yKa3aHHeM Ha BTOPHYHOe B3aleraHHe HeTu 1 
J[aHHBIX OTJIOKCHHAX, 


} 


Bcecoro3Hbl Hayu4HO-HCCJIeqOBaTesIbCKHH Tloctynuso 
reomoropa3BeAOuHBIH HePTIHOW HHCTHTYT 23 VIII 1959 
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Hokuange Akagemun nwayk CCCP 
1960. Tom 130, Ne 4 


OKEAHOJIOL HA 


r. M. BEJISEB 


KOJIMYECTBEHHOE PACIIPEXEJIEHHE BEHTOCA B TACMAHOBOM 
MOPE HW B AHTAPKTHYECKHX BOJAX K FOry. 
OT HOBOM 3EJIAHAHM 


(IT pedcmaeaeno axademuxom JI. H. Illep6axoeum 5 IX 1959) 


B mepHoy MpoBeseHuA OKeaHOJIOrHyecKHX padoT no mporpamMe MexzyHapos 
Horo reousnyeckoro roa CopeTcKoH aHTapKTHYeCKOH SkcNeAHWMeH Ha J3eJIb- 
weKTpoxoye «O6b» B 1956—1958 rr. Obi COOpaHnbl 3HAYHTEIbHbIe MATEpPH abl 
(10 KOJIMYeCTBEHHOMY paclipeyeyeHHio JOHHOH PayHbl B pAe pahHOHOB WOK HOFO 
tosymapusa (1~*), B vacrHocTu, KOuIMYeCTBeHHbIe COOpbI OeHTOCAa ObIIH MpoBeye- 
iibl B TacCMaHOBOM MOpe H Ha aKBaTOPHH, NorpaHvyHOH Mexyay Unpzniickum u 
([MXHM OKeaHaMHy K tory oT Hopok SenaH_HH, BKIOUaH AaHTaPKTHYECKHE BODHI. 
cero B yKa3aHHbIX paHouax ObIvIO NOMyyeHO 29 WHOYEPNATEJIbHBIX NPOO c ruly= 
HH Wo 4800 m. Kpome Toro, B 26-M pelice 9KcNeqMUMOHHOrO cyqHa «BuTA3b» 
HCTHTyTa OKeaHOsIoruH AH CCCP B 1958 r. TakxKe ObIIH B3ATHI WHOUepNAaTeIb- 
HbIe IpOObl Ha 7 CTaHIHAX B HOBOSeaHACKHX Bopax (°). 

TlomyueHHble MaTepHaJIbl MO3BOJIAIOT BLIABHTb HEKOTOPble 3aKOHOMePHOCTH 
OJIHYECTBEHHOFO paclipeseseHHaA OeHTOCa, a TaK%Ke COCTaBHTb CXemaTHUeC- 
ylo KapTy pactipejenenua ero OuomMaccbl B OOC/IeqOBaHHOM pahoue (puc. 1). 
o pa6ot «<O6u» vu «BuTs3q» BOOOMLe OTCYTCTBOBaJIH KakHe-JIHOO cBeyeHHA 
KOJIMUECTBEHHOM OOHJIHH JOHHOW PayHbl He TOJIbKO B PpaCCMaTPHBaeMOM pal 
ioHe, HO HBApPyrux palouax, MexKallluX B MpesetaxX TeX %e WMHPOT tOx*KHOTO 
mouywapHa. 

I]po6nr 6panucb AHOVeplatTeem «<OxkeaH-50» mouayb1o 0,25 m*. I]po6bi ¢c 
MaJIbIX rJIyOHH NpOMBIBaJINCb OOBIUHBIM CNOCOOOM Ha CHCTEME METAJIJIHYeCKHX CHT. 
Bce npo6p c riy6uH Gosee 1000 M MpomblBaHCcb Ha Ce€TKe 3 NWaHKTOHHOrO 
cuTa c aueeH 0,5 mM. B3BellHBaHHe XHEOTHBIX MpOM3BOAMJIOCb Mocse ux Pukca- 
UHH ciupToM. Bec dopamuundep pu onpefesenHu Onomaccbl OenTOca He yuh- 
TbIBavIcd. CucTemMaTHyecKkad OOpa6oTKa MaTepHaJIOB ciellMaJIHCTaMH elle He 
3aKOHYeHa, H MOSTOMY Mb He paciioviaraeM NOKa (3a HeKOTOPbIMH UcKvOUe- 
HHAMM) OMpeevieHHAMH BHAOBOH NMpHHalwiexHOCTH cOoOpaHHow dayHbl. 

MakTuyecKHe aHHble 10 O6uleH OHNOMacce OeHTOCAa H POJIN B HEH Pas JIMIHbIX 
rpyll JOHHbIX GeCNO3BOHOUHHIX JIA KAKTOH u3 36 cTaHWMH MpHBeyenb! B Tabu. 1. 

TacmaHosbpo mope vw HosposenmaungAcKkoe uunato. Kak 
BHHO H3 Ta6ul. | uv puc. 1, Hau6oee BbICOKHMH MOKasaTeAMH OHOMACCHI OeHTO- 
Ca — BO BCex culyyanx Goviee 10 r/m*, a mectamu Jo 900 r/mM’— xapakTepusy- 
OTCAH MeJIKOBOHBIe (c rutyOHHamH MeHee 500 M) paHonb! BOIH3H NoOepexKui 
Asctpanun, Hosoit 3enanguu u OcTpoBos K Wry OT MocmeqHeli. Ha Bcex cran- 
(MAX, IPHYPOUeCHHBIX K STHM MEKOBOLbAM (3a UCKOUeHHeM craHUNH Ne 68 
y o. Maxxyopn), BbICOKHe NoKasaTeIH OKOMACCHI OOYCJIOBJICHBI MIbILMHbIM pasBH- 
THEM SIM@ayHbl Ha CKAJIMCTHIX HJM MJIOTHbIX MeCYaHHCTO-MIUJaHKOBbIX TPyHTax, 
COCTOAILeH H3 pasHooOpasHbIX MpeycTaBuTeeH Spongia, Coelenterata, Bryozoa, 
Brachiopoda u Ascidiae. B cpeqHem smudayHa cocTaBJIaeT Ha STHX CTAaHIHAX 
Gonee 80% oGuleli 6HOMacchI OeHTOCa, HO Ha pa3HbIX CTaHIHAX MpecOsapaloT 
MIpeNCTaBHTeIM pa3sIHUHbIX CHCTeMaTHYeCKUX py. Tak, BOJIM3H OCTPOBOB 
Tpu Kuure (cranuua Ne 3841) na ray6uHax 160—300 M OpliH OOHapyKeHbl 
MACCOBbIe 3apOCJIH FyOOK CO CpaBHHTe/IbHO HEOOJIbINON MpHMecbio Apyrux mpez- 
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Ta6auna 17 


O6man Ovomacca OenToca H 3HaYeHHe Pa3JIMUHbIX TPyMM AXAMBOTHHIX (B UpOLee Te aa 
ule Ovomaccbl) B TacmMaHOBOM Mope HM Ha aKBaTOPHH MeK]y Hosoi SenaHqueH u AnTap 
THO (mecTOnOMOKeHve CTAHUMH CM. Ha PHC. 1) 


Buomacca, % 


NoNe Tny6u- Oo6maa ci 
2 ; S Mollu- | Bryo- |Echinoder- ; 
ae a Sie oe ie Vermes | Crustacea eee ae mata MpowHip 
TacMaHOBO MOpe 
342 110 36,7 42,5 3,4 as De 0,7 44,7 3,1 _— 
3844 160 465 80,7 ie 0,1 0,1 0,8 5,4 0,2 3,2 
3841 300 898 89,14 , = rs = = = 
90 425 12,8 31,9 6,3 13,8 0,5 7,1 = cane 39,4 
79 «| 840 1°34 1,5 0,7 3879 3,4 SOO) ca 175 3 
79 84 - ; r , B ; , , 
3840 1225 ile 0,4 — ae ORT 3,5 0,3 18,8 0,3 
1329 at, _— — 1 —_— _ = a = 
343 1560 6,12 — 273 56,9 1,0 — 6,5 33,3 om ; 
3839 1740 24,0 — 0,1 74,4 43 Bord —_ 19,8 0, 
81 1795 0,40 17,5 —_ 5,0 2,9 oa — 75,0 ola 
3843 1952 0,18 _ — 45,7 215 _— _— 5,4 ie 
345 3970 0,89 4,5 _ 87,6 3,4 _ — = 18°8 
8845 3808 0,08 — — 75,0 6,2 — — — b 
mato 1°30 s zs 32,2 03 = = 67,5 4 
347 4440 i —- — 5 i — — ; =_ 
349 4790 1,82 — — 2a 0,2 25,2 — 70,2 252 
HoposenmauHAcKoe Hato 
68 24 110 — ye adh AB 91,8 0,4 2,3 — 
77 184 169 — _— _ 0,3 0,8 97,0 —_— 1,9 
353 160 67,7 _— 0,4 0,9 5) 40,7 56,5 0,1 0,2 
74 183 36,5 28,2 ES) 31,8 0,6 1,0 28,2 0,3 8,0 
355 1200 0,72 — — 100 — = = See a3 
858 1370 4,44 72,6 27,2 0,2 — — — _ a 
3837 2072 48,3 _— — 4455 0,2 0,4 — 88,1 0 Ame 
3838 3013 65,0 _ — 44,2 0,2 0,7 = 54,6 0,3 
73 4250 0,31 Die — $1.7 5,2 nae as BAS 7,9 
AHTapKTHYUeCKHE BOR 
341 512 42,2 —_ _ AAT 0,2 0,1 3,0 85,6 a 
333 590 4,0 — 2,5 36,3 0,5 10,7 50,0 _ — 
334 665 1,64 — = = neh 37,9 7,5 54,6 _ 
335 1412 4,03 30,3 1,0 6,9 0,2 Baletss 29,8 — — Tae 
54 2641 0,54 7,4 1,8 59,2 16,7 _ —_— = 14,8 ' 
371 2720 0,53 96,0 — — = — — — 4,0 1 
55 2741 0,55 3,6 — Sen) 14,5 a 28 43,6 is 
369 2986 5,56 _— 0,7 84,9 8,6 5,8 = = pe 
50 | 3076 1,24 15,7 _ 43,8 28,4 = — _ 12,4 
376 3370 7,90 = = 99.2 bas 0.8 = a me 
363 4820 0,24 —_— 16,7 33,3 16,7 _— -- — 33,3 | 


* Cranuun «O6n» — NeNe 50 — 376, crannun «Buta3say — NeNe 3837 — 3845. 


cTaBuTeseH sMpayHbl. Y 1K HbIX MOGepexuli ABcrpaHu IpHMepHO B paBHOou 
CTeNCHH OKa3aJIMCb PasBHTbIMH Spongia un Bryozoa (cranyua Ne 342) un Spon- 
gia u Ascidiae (Ne 90). Y tomuoro no6epexba Hosolt 3enanquHn (Ne 353) ocHoB- 
HOH (OH ysOBa cocTaBAamM Bryozoa wu JOBOAbHO pasHooOpas3upie Mollusca, 
a K tory or o. Crioapt (Ne 77) aya Ha 97% no Becy cocToaaa u3 Bryozoa. 
TovIbKo B 1po6e co cranunu Ne 68, BaaToii y o. Makkyopy ua Mlecke na ray6uHe 
24 M, siMdayHa MpakTuyeckH orcyTcTBOBaa, a 90% m0 6HoMacce cocTaBsAJIM 
AByCTBOpyaTble MOWuOCKH (Veneridae), UNCeHHOCTb KOTOPBIX Obluia 52 9K3/M?. 

Buomacca Oentoca Ha rviyOuHax MeHee 500 m y modepexui Hosok 3enanqun 
4 OCTPOBOB K lory OT Hee OKa3aJlaCb 3HAYHTEJIbHO Oovlee BbICOKOH (B cpeqHeM 
255 r/m*), em y ToGepexuii Apcrpanuu (B cpequem 25 r/M?). Bpicokve moKa3a- 
Te OMOMaccbl OeHTOCa OOHapy2KeHbI H Ha rvlyOMHaX cKOHAa (1000—3000 m) 
B MECTaX, Pe TakHe rIYOMHbI HAXOLATCA B HEMOCpeACTBEHHOM 6u30CTH OT Oepe- 
ros Hosoi SeaaHquu. Cpequaa Ouomacca no 5 mpo6am (ctanuun NeNe 79 x 
3837—3840), B3aTBIM c ray6uH 840—3013 m Ha yasleHHH MeHee 100 Muutb OT 
Oeperos, cocTaBuseT OKOMIO 29 r/m?. B To xe BpemMA OnoMacca GOeuToca Ha rayOunHe 
1560 M B HemocpeqcTBeHHOM Ou30cTH OT MBICAa Xay (lOxuaa Axscrpanua) bina 
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jue 6,1 r/m? (craniua Ne 343). Ham mpencraBuserca, uTo pas muue 
ro He cCylyYaHO, TaK Kak OHO XOPpollO corjacyeTca c pasM4yHeM B 
OHHH QOHHOH tayHbl B Me/IKOBOAHBIX yuacTKaX OOONX paiionos. Cyqa m0 
TOMY, MOXKHO Mpeqnovia- 

aTb, YTO CHOC OpraHHKU Cc se LLL 160" 179° 160° 
eperoB HW MpHOpexkHBIX Mea {y" : oes 
HoBoqwH Hosok Senangzuu 
omen ObITh Oomee OOUUIb- 
mbIM, ueM y modepexuli 
(DxxHoH AxscTpaHn. 

Ilo mepe yaneHua oT 
o6epexkuH K IWeHTpabHON 
Wty6OKOBOAHOK yacTH Tac- 
(aHOBa MOpH OnOMacca OeH- 
oca 3HAYHTeIbHO YMeHb- 
miaetcaH. Ilpu sToM cpaBHu- 
Heu1b HO 6oee  BbICOKHMH 
(OKa3aTeIAMH XapakTepH- 
eTCA 1Oro-BOCTOUHAaA MO0- 
‘MHa MOPA, re Wake Ha 
my6uHax Oonee 4000 m 
iMOMacca IipesBbilwaer | r/m? 
eranuuHu NeNe 347, 349). 
boulee pesKOe KOJIHUECTBEH- 
(Oe COeMHEHHE JOHHOK May- 
bl HaGslOLaeTCA B CeBepHOK 


ZacTu rsIyOOKOBOZHOH KOT- 


Kopunbt MOps, re Ouomacca 
f@HTOCA YoKE Ha TlyOHHAaX 
#KOIO 2000 M He MipeBbliliaeT 
,0 r/m? (craHuunu NeNe 82, 
4843), a Ha ruatyOuHaXx M0- 
samka 4000 M_ cocTaBvaeT 
renee 0,1 r/m? (NeNe 85, 
845). 

| Ha ray6unax ckslona u 
\OuccaIM B CBA3H C paciipo- 
TpaHeHHeM 3]/€Cb MAIKHX, af E72 KN Ee 
PeUMYMKECTBEHHO: HIMCTEIX, | pyc. 1. Cxematmyeckaa Kapta ‘pacnpelenenua Onomaccel 
| Py HTOB mpeoOsayarouleH — Sentoca (B rpammax Ha 1 mM?) B TacMaHoBoM Mope H B 
jpymmoH B GeHTCCe CTaHO- axTapKTHueckHXx Bogax K wry oT Hero. /—> 10; 2— 
aatca Polychaeta. Onw cc- !—10;3—0,1— 1; 4— <0,1; NeNe 50—376 — cran- 
| aBIAIOoT B  TacMaHOBOM unk «<O6u», NeNe 3837-3845 — cranuun «BuTa3a» 
(ope Ha rayOuHax Gouee 

1000 m B cpenHem 50% ome Guomaccbl CeHTOCa. SHauNTebHYy!IO PpOVb 
rpator Ha 3THX riyOuHax Takxe Echinodermata (raaBubim O6pasom Ophiu- 
idea, menbute Echinoidea u Holothurioidea) 26 % mo 6uomacce HM MeKHe 
lrustacea (Amphipoda, Isopoda, Tanaidacea, Cumacea)) 13%. XapaxtepHa 
\JIA PaCCMaTPHBaemMOrO PalioHa JOBOJbHO YacTad BcTpeyaemocTh Sipunculoidea, 
(OTOpble OblH Halfenbl Ha 10 cTaHIHAX. 

Boubwioh wHTepec mpezcraBiseT Haxowenne [Ha psAfe cranlni Pogono- 
hora, paHee BOOOLle HeEU3BECTHHIX 3 HOBO3eaHACKHX BO, HO, MO-BHMMOMy, 
|peycTaBAIOINMX COOOH XapakTepHbIH SeMeHT JOHHOH ayHb! 9TOrO pakioua 
a rmyOunax 6onee 1000 m. Ilo gannbim A. B. Mpaxoza (‘), o6padoraplero Ma- 
/epHavbI NO STOM rpymme, Bce HaliZeHHble B HOBRO3eaHACKUX BoZax Pogonophora 
Ka3asIHCb MIpMHalexKalluMH K HECKOJIbKHM HOBbIM BHJaM OHOTO poza — 
iboglinum. B TacmaHozom mope o6napyxeu S. vinculatum (cranunn Nee 3839, 
840), y BocTOuHBIX mnoGepexul CeBepHoro ocTpoBa Hosoh Senanquu 
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(NeNe 3837, 3838) —S. variabilis, S. bogorovi, S. tenuis * H eule TPH HOBbIX Bua 
K BocToKy oT 0. Oxaeng (Ne 73) — Siboglinum sp. 

AutapkTHuecKknue BOB. B paccmarpupaemom cexTope AH 
TaPKTHKH Obl1O MOMyYeHO MHWb 1] AHOUepMaTeNbHIX MpoO c T1yOHH OT 50(] 
no 4800 M, B TOM uHCue 5 1po6 B palione o-BoB Basienu (puc. 1). 

Han6ouree BbICOKOH OKa3aslacb ONOMaCCa OeHTOCA Ha CTAHIHAX, PacilOJIO*KeH 
HbIX K BOCTOKy oT 0-BoB Bawwienn. Ha cranuun No 341, nan6omee OnusKOH } 
9TUM OCTPOBaM, AHOUePMaTeNb MpHHeEC Cc rtyOHHbI 512 M B OCHOBHOM pa3JIHUHBbI 
Echinodermata (1 3Beaqy, 2 oduyp u 7 ronorypuii), cocrapuBuimx Gomee 85%! 
oT O6uleH OHomMaccbI GenToca, paBHOH 42,2 r/m*. Ha pByx Apyrux cTaHIHA) 
(NeNe 369 u 376) Guomacca GexTOCAa JaxKe Ha riyOuHax OKOVIO 3000 M TakxKe OKa! 
3alaCb JOBOJIbHO 3HAYHTebHOH (5,5 u 7,9 r/M?). 

Ha craHllHAX K CeBepy, 3alagy u tory oT O-BoB Bawmenu Ouomacca OenTOCE 
Ha rutyOHHaX HeCKOJIbKO MeHee 3000 M OKa3aulacb OYeCHb HeBeHKAa — OKO 
0,5 r/m?. Kak vw culeqoBaJIo OKUaTb, elle HH2Ke GHOMacca (0,24 r/M?) Ha rryOuHt) 
4820 MB yaleHHOM OT GeperoB palione oTKpbiToro oKeaHa (cTraninA Ne 363)} 

E,unnunHble 1po6bl, B3ATHIe BOH3H MOGepexkbaA AnTapKTHp! (mpoTuB Beperé) 
Koposs Teopra V 4 3eman Ayenn) c ratyOux oT 600 20 3000 M, namM NoKasaTeur} 
6uomaccyl Gextoca oT 1,2 no 4,0 r/m?. IIpenctaBaseT uHTepec, YTO Ha Tpex He 
sTHX cTranlnit (NeNe 333—335) B 3HauYHTeIbHOM KOJIMYECTBE OKa3aJIHCb JOBOJIBHG, 
pa3HoOOpasHble MOJIIIOCKH (MeKHe Bivalvia, Scaphopoda), o6nrlaHO O4eH Maso! 
YHCJICHHbI€ B AHTAaPKTHYeCKHX BoMax (17%). KomMuecTBO MOJJIOCKOB 10 mpobay 
C STHX CTaHUMH Obiio oT 8 70 76 39k3/M”, a HX POwNb B OOULeH GuOMacce 6eHTOCZ 
coctaBasa oT 11 go 38%. 1 

CyMMHpyS H3JIO%KeHHbIe JaHHbIe, MOXKHO OTMETHTb, YTO B OOCJe{OBAHHBIS) 
palioHax, KaK MW B Apyrux pationax Muposoro oKeaHa, OnoMacca OeHTOCa YMeHBb} 
WaeTCA NO Mepe YBeIMYeHHA PIyOHHbI HW yavleHHOCTH OT NoGepexui. ,O6a ST¥I 
MOKa3aTeIA OTPaxKalOT OCHOBHOH (akTOp, OMpeeAIOMM KOMMYECTBEHHOe OOH-) 
Me JOHHOL tbayHbl — KOJIMYeCTBO MOMaalOUlNX Ha HO MHTAaTe/IbHBIX BeULeCTB. | 

CpaBHeHHe C JaHHbIMH NO ApyrMuM paHOHaM TOKa3bIBaeT, TO IpHOpexHBIE) 
HOBOSCJIAHICKHe BORbI OYCHb CXOQHbI B OTHOUICHHH KOJIHYeECTBEHHOTO OOH HA) 
WOHHOM (:bayHbI C IIPHYPOVCHHBIMH K aHaJIOTHUHbIM WIMpOTaM CeBepHOroO Novlyula- 
PHA TpHOpexKHbIMH palOHaMH ceBepo-3allaqHoH uactH Tuxoro oKeanHa (°, oh 
Kak TaM, TaK H 3eCb OMOMacca GeHTOCa B MPHOPEXKHBIX M@JIKOBOAHDIX paliona 
OOBINHO BbIPaKaeTCA BeJIMYHHAMH NOpAKa CoTeH rpaMM Ha | mM”. Cxoquple T10-| 
Ka3aTeIH OHOMaCccbl HaOwlOMaloTcA WH Ha OOJIbWHX rary6uHax. Tak HalipuMep, | 
Ha ruiyOuHax 1000—3000 M B npegemax 100-MHIbHOH NpHOpexHOH 30HbI OnO- 
Macca OeHTOCAa B cpeqHeM paBHa: B BepuurosoM mope H y no6epexuli BocrouHol 
Kamuatku 23 u 24 r/m?, y Kypuuipcknx ocrpozos 11,4 r/m?, y Bocrounbrx 6eperoB 
Anonnu 88 r/mM?, a y CepepHoro ocrposa Hosot Senanquu XapakTepusyerca 
BeJIMYHHOK Toro *%e NopsyKa, 29 r/mM*. Ilo-BHyHMOMY, B CpaBHHBaembIx palionax| 
Kak CeBepHOro, TaK H 1OXKHOFO MOMyWAapHA KOMMYeCTBEHHOe OOHIHE OeHTOCA, 
B IlepBy}0 Ovepegb, ONpeemAeTCA GH30CTbIO K NOOePSXKbAM H JIMLUIb B MeHbIelt 
cTemeHH — rayOuHOl, BcweqcTBHe OONIbHOrO CHOCa MIMTaTeIbHbIX BelLecTB 
c OeperoB H MeIKOBOLHH B HaxosMUlMecd BOIM3H SeperoB rlyOHHHbIe yuacTKH| 
MOpA. 

WuctutyT okeaHonoruu Iloctynuio 

Axkajlemuu HaykK CCCP 17 VIII 1959 
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Tornxangn Akagemuy nwayr CCCP 
1960. Fon 130, N 4 


I AMEOHTO/JOl HA 


Axanemux B. H. CYKAYEB, P. H. FOPJIOBA, E. Ml. METEJIBILEBA 
u A. K. HEJOCEEBA 


K HCTOPHH PASBHTHA PACTHTEJIBHOrO MOKPOBA 
ILEHTPAJIbHbIX OBJIACTEH PYCCKOM PABHHHbI B TEYEHHE 
rOJIOWEHA 


B sToH cTaTbe Mbl IpHBeeM Pe3yJIbTAaTLI MameoO6oTaHuyecKkoro u3syyeHHA 
TJOKEHHH MepresA, YaCTbIO Ty()a, HMeCIOMNXcA B ZOHHe p. Mocksbl m0 eBOMy 
-e Oepery, y NoceKa Mo3xkuHKa 61H3 Fr. SBeHHTOpOsa, H WaBHO y2Ke H3BECTHBIX 
 muTepatype (7). Syecb 9TH OTIOXKEHUA OOPasyl0T Kak Obl Teppacy, NpHcmOHeH- 
HYIO K OTJIOMKCHHAM OovIee BbICOKOH Teppacbl p. MocksBpl. Onn NoAcTHsaloTCA 
¢O Il@CKaMH, TO CyrJIMHKaMH C KpyMHbIMH BaJlyHaMH, NpeCTaBJIAIOWLUMH, BUAHMO, 
}I€peMbITYIO MOPeHY HIM (JIOBHOTIAWHa/IbHbIe OTIOXKeHHA. 
[lopepxHOcTb 9THX TYO-MepreJIHCTHIX OTJIOXRKeHHH WO UX paspaboTKH* Hay 
M@2KCHHbIM YPOBHEM PpeKH IIpHMepHO Ha 7—8 M, a Hay MOMMOH Ha 6—7 Mc NOAb- 
‘MOM TIO HallpaBJICHHIO K KOpeHHOMy Oepery Ha 1,0—1,5 M, K loHMe xe 93Ta Tep- 
aca HMeeT KpyTOH CKJIOH. Ee crpoenve, HauHHan cBepxy, TakoBo: |. IlouBex- 
BIH CJIOH MOLULHOCTbIO OKOIO 25—30 cm. 2. Besbie, xKesITOBaTble HIM Cepbie 
PIOMCTbIe Mepreda, MeCTaMH TIVIOTHbIe, TyPOBHAHBIe, C *KeMeSHCTHIMH H U3pelKa 
/-YMyYCHpOBaHHbIMH CJIOAMH. B HHX HeT HM TaJIbKH, HH BaJlyHOB, a Takxe 
AMeTHBIX KPYMHbIX PaCTHTeJIbHbIX OCTATKOB; MOUIHOCTb 3,0—4 M. 
. ConcTaAd CepO-KOpMYHeBaA MecuaHHCTad, CHJIbHO H3BeECTKOBHCTad, BHH3Y 
Somee Kemesuctas nopoyia — Takxe Oe3 BaJIYHOB HM 3aMeTHbIX PaCTHTeJIbHbIX 
CcTAaTKOB; MoUlHOcTb |1,0—1,1 Mm. 4. Takaa xe mopojla, HO c OOJIbUIHM KOJINUECT- 
BOM rYMYCHPOBaHHbIX, HHOra TOPPAHHCTHIX MpocoeK, B HH%KHeEH YacTH C 
ICTaTKaMH J PeBeCHHHI; MOWMHOCTh OKOIO 0,5 M. 5. [louru uepnas, Topdbanucraa 
Topoya C MpOc/IOAMH MecKa H OOMbUIMM KOJMYECTBOM [PeBeCHbIX H APpyTHx pac- 
THTeJIbHBIX OCTaTKOB. Kuu3y OHA CTAHOBHTCA OOvIee FIHHHCTOH HIM MecuaHHc- 
IeTOH; MoulHOocTh Zo 85—95 cM. 
| MowHoctb 3THX C10eB Ha MIPOTAKeCHHH BAOJIb OOpbiBa Teppacbl H3MeHAeTCA. 
1B yactuoctu, 5-4 cnoH JocTuraeT HaHOOJIbIWeH MOLMHOCTH IIpHMepHo MocpeqHHe 
woOppipa. Bpepx Mo peke STOT COM MOHHMaeTCH, Mepexoqa B llorpeOeHHy!0 
mouBy. Buus M0 peKe OH yTOHUaeTCA. CoH MoycTusaeTcaA MOTHOH rIMHUCTOH, 
MecTaMH MecuaHHCTOH Mopogxoli c BawlyHaMH. Ora Nopoya ClyKHT BOAOYNOPHBIM 
[TOPH3OHTOM, H M0 Hel CTpyATCA HbIHe OOHJbHbIe KOU. B TO BpeMA Kak T0- 
jpoya 1—4 cnoes OypHO BcKHMaeT OT HCl, mopoga 5-ro Bckunaer c1a60, a Mec- 
‘TaMH MW BOBCe HE BCKHMaeT. CMOPOBO-MIbIJIbUeBbIe AHAJIM3bI OOPasllOB STHX OT- 
\NOKEHHH CleaHb! JIA WeTbIpex MpOPHeH, a Tak2xKe JONOHUTEIbHO LIA Apy- 
‘THX IIyHKTOB, NO MpeuMyllecTBy TaM, re WMeeTCA OOVIbIad ryMyCHpOBaH- 
HOCTD. Jia mpuMepa mpnBeseM WaHHble OAHOrO HaKOosee NOMHOrO Mpobuaa 
(taba. 1). 
V3 qaHHbix MbWIbUeBbIX aHaJIH30B MOXKHO CeaTb Takue BbIBOLBI: |. [bb ub! 
L cClop B COOCTBeHHO Mepretax H Tyax, Larke TaM, re OHM 3HaYHTEJIbHO ry- 
MYCHPOBaHBI, COJepXKUTCA, KaK NpaBHwO, BecbMa Mavio. Uncwi0 ux yBeIH4MBaeT- 
CA JIMIWb B HMDKHUX COAX, HOCAUIHX TOPPAHHCTHIN WIM MecdaHHCThIM H PvIMHHC- 
Tbii xapaxtep. 2. B Hw2KHeH YaCTH STHX OTJIOKeHHH, B COAX TOpdba, ryMycu- 


* Tak Kak 9TH OTJOXKCHHA aBHO YKe ABJIAIOTCA MpeMeTOM SKCIyaTauHu, TO HX BepXHHe 
CJIOM B 3HAUMTeIbHOL YacTH cHaTHI. Ho OpiBuiad OOuIaad HX MOULHOCTh YCTa!aBJIHBaeTCA M0 Mel - 
MHMCA oOcTaHlaM. 
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Puc. 1 Bapbupopanne ucKomaembIx KocToueK muogoB Sparganium poly- 
edrum Asch. et Gr 


ee 


Puc. 2. Bapbupopanve uckomaeMblx mpuuperHpix uewyi y Betula ver- 
rucosa Ehrh. (BepxHui pag) u B. pubescens Ehrh. (HuxHHH pag) 


Puce. 3. Mcxonaemple nuogp Filipendula ulmaria Max. 


J\AH, rt. 130, Ne 4, Cykates, Topsopa, Metenpuepa u Hegoceesa 


PAHHOTO TleCKa, CyMecH WIM PIMHbI.COMepRHTCA JIMIUb MbIVIbla-Oepesbl, COCHHI 
eH. IIbiibia WIMPOKOJIMCTBEHHBIX Topoy orcytcTByer. B camMblX HH2KHUX 
AX WpeoOlafaeT WIM BCTPeyaeTCH MCKJIOUNTEMbHO IbIIbIla Oepesbl, a He 
a BBILMe 3AMEUACTCA YKE 3HAYHTEJIbHOE KOJIMUECTBO IIbIJIbIbI CJM WM COCHBI. 
TbIBaH, YTO CJIb JaeT OTHOCHTebHO MaJIO€ KOJIMYECTBO IIbIJIbILbI H UWBeTeT 
@KErOWHO, MOXKHO MOJlaraTb, YTO B STOT MepHOA B MECTHBIX JIecax yuacTue 
i ObII0 OobIOe. B sTHX COAX ObIIO BCTPeYeHO 3 MbIIbUEBbIX 3epHa Ephedra. 
i CIOH OOPasOBaIMCb BO BPeMA TaK Ha3bIBa€MOM «HMKHEl eM», HJM ApeBHero 
omeHa M. MW. Hettmragra (*). OqHako STOT NepHog Obl HEMpOLOMKUTeENbHBIM. 
ra OTKabiBauCcb 4-H TOPH30HT H HMKHAA YacTb 3-ro ropusoHTa, seca 
\TasIMCb y2xKe 3 COCHbI HW Oepesbl. ITO BpeMA OTBeUaeT GOpeadbHOMY Tepuvogy, 
4 panHemy rojioneny M. MW. Hetutagta. 3.B repnue pacnomararwmmxca 2-mM 
M3O0HTe H BepXHeli uacTH 3-ro rOpH30HTAa, Kak N1paBuviO, BCTpeyaeTCA JIS 
‘Hb HEOOJIbWO€ KOJIHYECTBO MIbIIbIbI COCHBI, CIM, Gepesbl, JIMMbI, BA3a, OJIbXH UM 
MHbI. OjlHaKO B HEKOTOPEIX CJIOAX STHX TOPH3OHTOB 6e3 ONpeeeHHOH 3a- 
JOMEPHOCTH HaOMOMalOTCA CKONNCHHA TO TOH, TO Apyrok nbwibubl. Hanpumep, 
JIMKahlleH K KOPeHHOMy Oepery 4aCTH STHX OTIORKeHHH Ha rsryOuHe 160 cm 
epreie OblIH B Tpex NpelapaTax OOHapyXeHbl CEMyIOULNe KOJIMYeCTBa 3epeH 
WIbILbI: COCHbI 53, eH 3, Oepesbl 63, ObxXH 34 4 MHNbI 29, BBuyy Toro uTO BO 

TrOpH3OHTe HW B BepXHeH YacTH 3-ro FOPH30HTa BCTpPeyalOTCA, XOTH H B He- 
(bINOM KOJIMUECTBE, H LWHPOKOJIMCTBEHHbIe MOPOb! H eJlb, ECTh OCHOBAHHe T0- 
‘aTb, UTO 9TH CJION OTJOMKUJIUCh yKe B Ooee HOBOe BpeMaA. Tak Kak Ha M0- 
‘XHOCTH MepreyleH OOpa30BaJICA MOUBEHHBIN COHN MOLWHOCTbIO 0 20—25 co, 
bMa BepOATHO, 4TO UX OTJIOXKEHHE OTHOCHTCA, B OCHOBHOM, KO, Bpe- 
iH ATMaHTHYeCKOTO WH CyOOopeasbHOrO TepHOsOB, KO BPeMeHH X%Ke MO3AHErO 
‘OWeHa OHO yrKe 3akOHUHIOCb. 4. Bo Bcex ropvH30HTAaX MblIblla TPaBAHUCTHIX 
‘TEHHH HM KYCTapHHUKOB BCTpeyaeTCA B O4eCHb HEOOJIbIOM KOJIHUECTBE. 
JACTHOCTH, MIblJIbia MOJIbIHeH NOMalaeTcA JHWb B FOPH3OHTe JPeBHErO FoOVIO- 
[a H TO CHHHYHO. STO TOBOPHT O CYMIeECTBOBaHHH JIeCHOrO Janata BO: 

BpeMA OTJIOKCHHA PaCcCMaTPHBaeMbIX cyioeB. Bplia oTMeyeHa B HUX 
mbija Compositae, Gramineae, Cyperaceae, Chenopodiaceae, Ericaceae, 
je olpeneneHHad. EMuHMuHo BCTpeyalolvecd CHOpbl NpWHaviexKaT MHCTO- 
OesbHbIM MXaM, carHamM, Lycopodium clavatum L., L. annotinum L. 
lanopoTHukam. [IloceqHve NpescTaBJIeHbI MOUTH HCKJIOUNTEIbHO ClOpaMH, 
HbIMH co cnopamu Athyrium filix-femina Roth. OgHako pacnpenemenue 
P B3acuyxKuBaeT Ocoboro paccmoTpeHuA. B mpHBeseHHOH BbIlle MbIJIbILe- 
| [HarpaMMe B COAX Hue 605 cM, T. €. BCJIOAX «HHKHEH JIM», CIOPbI STOO: 
IOPOTHHKa H BOOOWLe ManopoTHHKOB oTcyTcTByloT. Hamporus, sTux ciop 
oro TaM, re BCTpeyaeTCA MOUTH HCKJIOUHTEJIbHO IbIJIbIa COCHBI H Oepes, T. e. 
rlO*KeHUAX OopeabHOrO Nepvoga. To Ke HabtosaeTcs HB APYrux Npopuax, 
3ATDIBAIOWMX HHMKHHE COM 3TUX OTMOKeHHH. Hanpumep, BApyrom mpoduse 
61. 2) MbI Tak>Ke HaXOJHM MOATBEpKLeHHe STO 3aKOHOMepHocTH. Hakone, 
Ke OTMEUAJIOCb H B OTJIOKCHHAX ZTOTO BPEMCHH B HHXKHUX COAX TOPPAHNKa, 
(caHHOrO paHee B OHO ug Hallux pa6or (*). Cnopbl NanopoTHHKOB, Ha- 
‘MHatoulme cnoppl Athyrium, KaK H3BeCTHO, MOryT IIpHHaywexkaTb HW LpyruM 
(aM [allopoTHHKoB u3 rpynm Asplenieae u Aspidieae, yTepsBIIMM CBOIO 
JIITYPHYIO 9K3HHY MpH OOpaboTKe MpeNapaTow meouamn (*). OnHako, 
Mf 110 Ppa3MepaM, 3HAUHTEbHaA WACTb STUX COP, CJM He BCe, NpHHaye- 
t K Athyrium filix-femina (L.) Roth. Stor xe nanoporHuk, Tak Ke KaK U 
IbINMHCTBG HallIMX MWaMOpOTHHKOB 3 Ha3BaHHbIX Tpyll, Oouwee cBOHCTBeEH 
OKHbIM @JIOBBIM JIeCaM, YEM CYXHM COCHOBBIM MH COCHOBO-OepesOBbIM JIecaM. 
uMaT %Ke OopeasbHOrO BpeMeHH (paHHero rovolena) uallle BCero XapakTe- 
yerca Kak Telli wu cyxok (?,°’,°), XOTA H ObINO BbICKasaHO MHEHHE, YTO OH 
qlesneTcA Ha Be (pasbl: MepBOHaua/IbHyIO, CyxyloO — Coulee AJIMTeIbHY1O, 
OHeuHYyIO, Baxuyto (8). C TakKHM TpescTaBsIeHHeM O KJIMMaTe OopeaIbHOrO 
HOLA TPyLHO BAKEeTCH Comb Woe yYaCTHe MalOpOTHUKOB B COCHOBLIX HM Oepe- 
bIX ylecaxX 3TOrTO BpemeHH. MoxKHO, KOHEYHO, JOMYCTHTb, YTO paciipocTpaHe- 
. TanOpOTHHKOB, B uacTHocTH Athyrium filix-femina, syecb MMeNO JIHINb 
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JOKaIbHbIM =XapakTep, OyyuH CBA3aHO C OYeHb MOHHKCHHbIM MECTOM. F} 
TOra BOSHHKaeT BOMpoc, MoveMy %*Ke sfecb He yepKasacb eb, TOCHOACTB) 
paBllad B peBHeM roslonene, a Take Touemy Athyrium filix-femina ne mp 
H3pacTadl 3eCb paHee B eJIOBbIX secax. Befb HbIHe STOT MaNOPOTHHK HET J 
ceBep JaleKO, 3aX0A HM B apKTH¥ecKHe palionbi. Ilostomy Bompoc O TOM, Ké 
YBA3aTb UpesBbIUaHHO WWMpOKOe paclipocTpaHeHHe yKa3aHHbIxX ManOpOTHHK( 
B JlecaxX C FOCHOJCTBOM B HHX B 9TO BPeMA COCHDI H Oepesbl, OCTaeTCA NOKa OTKP! 
TbIM. Heb3a He OTMETHTb TaKKe, 4TO BbICKa3bIBaBlleecA PAaHee MHCHHE, UTO 1] 
BPeMA KHWKHEH eH», T. €. WpeBHero rosoMena (amepoga), B CpeMHAUX OOWAaCTS 
Pycckoii paBHMHbI MpOu3pacTasIH WMPOKOJMCTBeHHbIe NOPOAbl, OCOOCHHO M0 
yYePKHYTOe B HegaBHel, padotre A. T. Apriowienko('), JaHHbIMH MIbIJIbILeBbIX aH 
JIM30B paCCMaTpHBaeMbIX! OTJIOXKeHHH He NOATBepxKfaeTcs. 

B HWKHHX COAX XOPOWO COXPaHHJIMCb PaKOBHHb! MOJIOCKOB. OTcioga ofp 
qenensi *: Carychium minimum Mill. (4)**,Cochlicopa sp. (56, 58), Euconulij) 
fulvus (Miill.) (5a), Goniodiscus ruderatus (Stud.) (4,58), Pisidium eSuies 
Shep. (5s), Punctum pygmaeum (Drap.) (5a, 56 u 5s), Pupilla muscorum (L 
(5a), Retinellahammonis(Schrém.) (56), Succinea putris (L.) (4), Vallonia costa’ 
(Mill.) (56, 58), V. pulchella (Miill.) (4, 5a, 56), Vertigo modesta (Say.) (5 
Zonitoides nitidus (Mill.) (4). Takum 06pa30M, Ha3BaHHble MOJWIOCKH Haller 
B CJIOAX, JaTHPyeMbIX JPCBHHM TOJIOLeHOM («HHKHEM evIbIOy) UH yacTHuHO | 
CaMbIX HW2KHHX CJIOAX OopeabHOrO BpeMeHH. Ha3BaHHble BUI, OyqyIH Nasealy 
KTHUCCKHMH, B HaCTOALee BPeMA WIHPOKO paciipocTpaHeHbl Ha PyccKol paBHUH} 

B 5-m ropu3oute BcTpeyaeTca MHOFO ApeBeCHHb! CIM WUBI. Kpome Toro, t 
STHX CJIOCB BbI.e€HO MHOFO YelllyH H OGeCKPbIICHHbIX NJIOMMKOB OopoyaBy. 
TOH HM MywucToH G6epe3, nmoguKos Filipendula ulmaria Max. u Sparganiu’ 
ramosum Huds. OctarTkos miogoB NocleqHero pacTeHHA MHOPO H OHH 3HadHTed 
HO BapbupyiwoT 10 dopmMe. O6 9TOM Hu OH3KHX K HeMy BHax lOsenyyK G 
MHCal, 4TO 9Ta TpyiNa BHOB u3syyeHa JameKO He jocTaTouHO. KocTour 
COOpaHHBIX 3]eCb MJIONOB OV€Hb XOPOWO COXPaHHJIHCh HW NPHHaliekat, BU 
MO, K WpoOuHomy Buy Sparganium polyedrum Asch. et Gr., HO HeCKOJIbK 
OTMUAOTCA OT COBPCMCHHBIX KOCTOYUEK IIOMOB 9TOTO Bua. Bosee TOUHOe ONP 
WesIeHHe STAX HCKONAeMbIX KOCTOUeEK BO3MO%KHO JIMUIb MpH MOHOrpaduyeck 
oOpaoorKe STOH. rpynnb p. Sparganium. 

OouuH BbIBOX HCCIeE_OBaHHA TOT, ITO OTMOKeHHe MepreseH HauyasOC 
B KOHI[€ APeBHErO FOsOLeHa H, BHAHMO, 3aKOHUHJOCb K Hadvawly Mo3qHero rod 
mena. OJHaKO JIA OKOHUATEMbHOFO PeWICHHA BOMpoca O XapakTepe pacTuTeN 
HOCTH, a Tak}Ke PHAPOMOPO-KJHMAaTHYECKHX YCOBMH I peBHerO HW paHHero rou 
eHa TpeOyroTcaA JlaJibHelMe UCcceqOBaHHA. 


Jla6opaTopHa secopemenua Tlocrynuo 
Axkaflemun Hayk CCCP 20 X 1959 
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CHCTOAOTHA 


M. B. WIOPHHKOBA 


THCTOXHMHA FHCTHAWHA B PJIAQKUX MbILILAX 
BECHO3BOHOUHBIX H MO3BOHOUHbIX JKABOTHbIX 


(ITpedcmaenexo axademuxom H. H. Il] maaveaysexom 18 VIII 1959) 


B uactosujee BpeMaA rHcTOXHMHA, W3y4alolllad XHMHYECKHH COCTaB KJIETOK 
‘TkaHell, Ka¥eCTBeHHbI€ HM KOJIMYCCTBEHHbI€ H3MEHEHUA B Mpolecce obmMeHa 
1 a OMpeeIeHHbIX MHKPOCTPYyKTyp, CTAaHOBHTCA B 3HaYHTeIbHOW CTeMeHH 
STOXHMHeH (byHKIMOHaJIbHOH. 

TucroxumMua riaqKOH MyckKyJlaTypbl, M ocoOeHHO (PYHKUMOHAIbHaA, MpakTH- 
°KH MOUTH He HccIeqOBaHa. OcoGeHHO 9TO OTHOCHTCA K H3yYeCHHIO AMHHOKHCJIOT- 
TO cocTaBa rlaKMX MBILLIL. 

Ilo qanupm Crpyse (°) u pe6enmKosoii (?), raqkve MbILLIbI TOHKOM KUIL- 
, KPYMHBIX KPOBCHOCHBIX COCYOB jlaloT culaOble peakKUHH Ha apruHuH u 
CTHIMH M10 OTHOWeHHIO K COMaTHYeCKOH uM cepfeuHoH. B MOMeHT coxpallle- 
A Tla\KAX MBI MpOHcCXOAMT Mepepaciipeseenue OesIKOBbIX KOMIOHEHTOB, 
cOCTaB KOTOPbIX BXOJAT aprHHHH HW THCTHIHH. 

Ilenb10 HacTOAUerO HCCIEMOBaHHA ObIIO M3Y4YHTb cosepxKanne Hu pac- 
eesleHHe PHCTHAMHAa B MUKPOCTPyKTypax PlaKOH MbILUeCUHOH TKaHH B pasHbix 
TaHax y OeclO3BOHOUHBIX HM MO3BOHOUHbIX MKMBOTHBIX, a TaK2%Ke MpOcJleqUTb 
MCHeHHA B paciipeqesieHHH HM KOHILeHTpallMH THCTHAMHA B IMpolecce coKpalile- 
A TUaKAX MbILLIeYHbIX KJICTOK. 

Jia THCTOXHMMYeCKOrO OOHapyKeHHA THCTHAHHA HCMOb30Baacb Ha30- 
akiua Ilayau B Moqudukauun Bpyucsnka (1°). Marepwasiom cayxKHJIM riaq- 
€ MBIILINbI, ackapugbl (Parascaris equorum), MeqHuMHCKOH nuaBKH (Hirudo 
sdicinalis), qoxgeBoro yepsBx (Lumbricus terrestris), 6e33y6Ku (Anodonta), 
HorpagHoh ysuTKu (Helix pomatia), aaryuiKku (Rana ridibunda), amepnupi 
acerta agilis) H 6enoH KpbICHI. 

Y O6ecNO3BOHOUHBIX YKHBOTHBIX PaCCMaTPHBaJacb TvlaqKaA -MycKyJlaTypa 
}KHO-MYCKYJIbHOFO MelKa, cpefHe KHIUKH, CIHHHbIX H OOKOBbIX KPOBeHOC- 
IX cOCyOB (YepBH); MycKyJlaTypa HOrM MH afyKTOpa (6e33yOKa); raiaqKue 
CKYJIbHbI€ KJICTKH HOFH, PIOTOUHOTO peTpakTOpa, CpeqHel KHIIKH HM aOpTbl 
{HOrpawuHad yAuTKa). Y NO3BOHOUHDIX KUBOTHBIX H3yUaJIMCb PlaKHe MbILLUIbI 
eHallaTHMepcTHOH KHUIKH, aOpTbl H MOYeBOrO Iy3bIps. 

B cBa3H C TeM, UTO NOKaIH3alluA THCTHAMHA B TviaKHX MbILMax MO3BOHOU- 
X XKHBOTHBIX OblJIa JOCTATOUHO MOApPOOHO onucana pauee (* °), MbI OrpaHHuMM- 
JeTaJIbHbIM OMHCaHHeM COsepxKaHHA MU pacipeseeHHA FHCTHAMHA B PiaqKuX 
Wax OeCMO3BOHOUHBIX KHBOTHBIX. Ha6smoqeHHa NoKa3aJiM cJleqyroulee. 

B MbIMedHbIX KleTKaX acKapuybl (puc. | a) PHCTHAHH MOKaH3yeTcA Mpe- 
yUL€CTBEHHO B MHOPHOpHAaX, WIMpOKHe MaCTHHKM KOTOPbIX JalOT HHTCHCHB- 
10 peakuuio. HaGsmogaetcaA HepaBHOMepHad peakiluA B MMODHOpHNAaX pas- 
X KJI€TOK, YTO CBA3AHO C Pa3JIHUHbIM (H3HOJIOPHYeCKHM COCTOAHHEM STHX 
eToK. B cokpalleHHbIX KJIeTKaX peaKUMA B MHMOPHOPHIaxX MHTeCHCHBHEF.. 
aKILMAA B KapHoOmwasMe, Apa roMOreHHas MW CpeAHAA MO MHTCHCHBHOCTH, Tora 
K OOONOUKA Apa OKpallieHa HECKOJIbKO sipye. APbUUKO COMePXKUT OOMbIUIE 
‘THMHa, eM KapHomsma3sMa. B 3epHHCTOM CapKONa3Me peakWuA yMepeHHas. 
[aKue MbILIMbI pas JIMYHbIX OpraHOB NHABKH (puc. | 6) comep»xkaT rucTHAHH, 
ABHBIM OOpas0M B MHOHOpHaxX H MexHOpHIIApHOH WuTOMNasmMe. B co- 
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Puce. 1. 


Peakuva Ha rHcTHqHH B rlaqKOH MyCkyylaType OecnosBonouHBIx u 
2KHBOTHBIX. 


a — cOKpaTuMaa H Tpoduyeckas yacTH MbIMMeCUHOH KJICTKH KOK HO-MYCKYJIbHOrO Mel Kay 
ackapuabl (nonepeunpilt cpes); 6 — mpimeunpie 


KI€TKH mposonmbHoti MYCKyJlaTypbl Tena nyap- 
KH (monepeynpii cpes); ¢ — He€COKpallenHag (6). aH coKpalleHHaa (6") mbimeuuHEe KJICTKH 
KOJbUeBOH MycKysnaTyppE KOMKHO-MYCKYJIbHOFO mMeLKa AORMEBOTO UYepBs; 2@ — MpIMeUHBIe 
KOJIBUCBOH MYCKYJaTypbI cpegzueli KnnKH HOW MEBOTO YepEA; 0 — MpIMIeUHbIE KETKY 

HOCHOrO Cocyfa Ow MEBoro uepBa; e — HecoKpallenuaa (e’) H coKpamennas (e”’ 
TOMHOTO PeTPakTOpa BUuHOrpazHO YIMTKH; 4C — mplweuH 


KHIIKH BHHOrpaqHOH YAUTKH; 3 — MplueunHe KN€TKH CTEHKH aOPTbl BUHOrpanHoli YIKTKH; wu — mMpimeu- 

Hble K€TKH HOrH BUHOrpagHOl yauTKu; Kx — necokpallehuad (k’) WH CoKpalleHHua 

KH aAAYKTOpa aHOJOHTHI; 2 — HecoKpalleHHBE (2’) M cOKpaulenHpe (2”) MblmeuHBIe KaeTKH CTeCHKH Mo-' 

TeBOrO NYSbIPA AATYWKH; mM — CoKpaulenHpie MBIWENHBIC KIETKH KObICBOH MyCkKyJlaTypbl WBeHayuaTHu- 

mepcTHOH KHIWKM TArywKH; A — MblWMeUnpe KJI€TKH CTCHKH aOPTbI KPBICbI; 0 — HECOKPalllenubie (0’) wp 

COKpalleHHble (0’’) MBIINGUHBIE KAETKH KOJbUeBOH MYycKyaTypBI ABeHamuaTunepcTHon KHWKy KPBICH 
nm — MBIWMe4HBIe KICTKH CTCEHKH MOUeBOrO Ny3bIpA KPBICH 


KJIeTK HK 


IBIe KJIETKH KObILEBOTt MyCKyJlaTypbl cpenHei#| 


WCHHBIX KJI€TKAX MHOMHOPHVIbl HE BUHbI, TAK KaK OHH CJIMBaIOTCA C OUCH 
‘CHCHBHO OKpalleHHOH B pesyJbTaTe peakKUMH MEXPHOPHMIAPHOH WuTOMIA3- 
i. [IIpu cokpatenuu KuleToK HaOm0,aeTcA HepaBHOMepHad peakIMA B MexXK- 
PHJJIAPHOH WNTOMasmMe u B MHO*uOpuax. DmplOKu u 3epHa xpoMaTHHa 
Ape MatoT cpesutolo peakinio. FIApbIuKO COsepxKUT HECKObKO OoOvIbIIe 
THyuHa. Hepspicoko coxepxKanue THCTHAMHA HM B CapKOMa3Me, 3aHHMalo- 
1 ILCHTPaJIbHy!lO UaCTb KJIeTOK. 

Y nowyesoro ueppa (pue. | @ — 0) HanOombulad KOHMeHTpallua rucruyquna 
apy2xeHa B MHOduOpuaxX H MexuOpHIApHOH WHTOMNasMe, a APO, 
BILIKO H CapKOMNasMa COepxKaT ero cpaBHUTeIbHO HemHOrO. B BowHaXx u 
aX COKpallleHHaA HaOsIOqaeTcA pesKad peakUuA B MexpuOpuApHOK wWH- 
‘a3Me, Ha MOHe KOTOPOK MuoMuOpub 3ameTHE! cabo. Mexmy y3s1amu 
(pallleHuaA peakiMA ocaOsetca (puc. | e). Han6onbutee cosepxanue 
THAHHA CJleLyeT OTMETHTb B MBILICYHbIX KJIETKAX IIPOAOMbHOH MyCKyJaTypbl 
‘a WM CpeHeH KHUIKH (puc. | 2), B TO BpeMA Kak B KOJIbeBOM MycKyslaType 
‘4 WM B MbILIeYHbIX KJIeTKaX CTCHKH KPOBeHOCHbIX COCYJOB KOHILeHTpallHA 
THAMHA 3aMeTHO HMxKe (puc. | @, 0). 

Jlokasu3aluA PHCTHAMHAa B MbIMICCHbIX KJIETKAX MOJIJIIOCKOB (aHOMOHTHI H 
orpafqHOH yJIMTKM — pwc. | e — xk) cxoqHa Cc MOKamMsallNeli 3TOH AaMHHO- 
2MoTbI y uepBelt. []penmyuecTBeHHO rHCTHAHH cosepxKUTCA B MHOHOpHMAX 
exDuOpHIApHOK WHTONNa3sMe. B Bue MEIKHX WIM KPyNHbIX PvibIOOK VM 3e- 
{ TMCTHAMH OOHapyXuBaercA Tak%Ke H B Ape, HO B 3HAYMTEIbHO MeHbIUeh 
IMe€HTpall\HH, YEM B COKPaTHMBIX CTpyKTypax. ApbillKO TaeT CpaBHHUTeJIbHO 
C€HCMBHY!O peakiHtO. B 3epHuCcTOM capKoNwa3sMe peakilua cpenuasa. IIpu 
<PalleHHH MbILMeYHbIX KJICTOK 3HaYMTeCJIbHO YBeJIMUHMBaeTCA KOHIEHTpallHA 
THIHHa B MexXDHOPHIIApPHOK WuTonma3smMe. Mexyay BouHaMH COKpallleHuA 
VKIIMA 3AMETHO OCJaGsIseTCA (puc. | K’’, e’’). ComepxKaHue rucTHaMHa HeoyH- 
KOBO B MbBIIUMaX Ppa3JIM4HbIX OPraHOB MOJIIOCKOB. T ak, B MbILIaxX HOrH y 9THX 
BOTHbIX TMCTHAMHA MeHbIle, 4EM B MbIllllaX alyKTOpa aHOOHTbI JIM TsiO- 
‘-HOrO peTpakTOpa y BHHOrpaqHOH yJIMTKH; peaKUMA Ha THCTHAMH culabee 
MBILITe aOPTb! BHHOrpayHOH YJIMTKH B CpaBHeHHH C MbILeYHBIMH KJIeTKaMH 
ukH. BuHyHMO, 9TO CBA3aHO C pa3JIM4HOH PyHKUMOHAbHOH Harpy3Kou 
nities 

B yesioM JIA riaqKOH MyCKyJlaTypbl OecMO3BOHOUHBIX 2KHBOTHBIX THIMYHO 
4TO THCTHIMH JIOKaIH3YeTCA IIpeHMYULeECTBeEHHO B COKPaTHMbIX CTPyKTypax 
TKN (MHOUOpHaxX W MEXKDHOPHIVIApPHOH WuTOMMIasMe). Apo u capkomna3- 
cOmep%KaT 3HAYHTeIbHO MeHbIe rucTHAuHa. IIpu coKkpallleHHH MbILJeUHbIX 
TOK YCHJIMBaeTCA peakWHA B y3J1aX HM BOJIHAaX COKpallleHHA, rye HaHOOVbINaAa 
WeHTPaluA HaGOLaeTcA B MEXKDHOPUAMAPHOH WHTONMA3IMe HM _BMHOHOpHI- 
x, B TO BPeMA Kak Mey y3JlaMH cOKpallleHua peakuuaA ocmabsaerca. [LA 
VIKUX MBI MO3BOHOUHBIX XapaKTepHbl Te %Ke 3aKOHOMEPHOCTH B JOKAaJIH- 
[HH THCTHAMHA, UTO HB MbBILMCUHbIX KJIeETKAX Oe€CMO3BOHOUHBIX 2KMBOTHHIX. 
Usyyenuble rilaqkKve MbBILLIMbI MOSBOHOUHEIX (JIATYLUIKH, SALLepHllbl, KPbICbl) 
‘aTbI THCTHAHHOM (puc. | 2—n). AMHHOKUCJIOTa pactipeqeimeTcA BO BCeX 
KPOCTPyYKTYPHBIX 9JIEMeHTAX TIPOTOMIa3MbI MBILIeCYHbIX KIeTOK. OcoOeHHO 
‘aTbI THCTHMHOM COKpaTHMbIe CTPYKTypbl. XpoMaTHH UH OOON0UKAa 
Ja [alOT CpeHIOIO MO HHTCHCHBHOCTH peaKIHIO, a AJPbIWIKO COep2KHT He- 
WIbKO OO/IbUIe THCTHAHHAa, YeM KapHora3sMa. IIpuH coKkpallleHHH MbBILMedHbIX 
TOK TIPOHCXOUT CMellleHve THCTHAMHA C NPeHMYIecTBeHHOH ero sOKaJN3a- 
‘Hi B y3ulax M BOHAaX coKpaleHua (puc. 1 2", m,o”). B anpax coKpallleHHbIx 
TOK HepeqKO BUHa CMMPalbHaA HUTb, KOTOpy!o culelyer paccMaTpHBaTb 
< O6oOUKY Apa, H30rHyTy!O B BHe ClMpaM pH AehopMaluu Aypa B pe- 
IbTaTe COKpallleHuad KeTKH. HanOobllieh MHTeHCHBHOCTbIO XapakTepu3yetT- 
peaKIlMA Ha THCTHAHH B MbILIeYHbIX KJIETKaX MOYEBOPO Iy3bIpA y JATYWKH, 
epHIbl H Kpbicbl (pHc. | 4“, n), HaHMeHbIllel — MbIIMeuHbIe KJIeTKH aOpTbl 
c. 1 x#). CoequHHTembHOTKaHHble KJIETKH HW BOJIOKOHIa, OleTaroulue 
JIKHE MbIIMeYHbIe KIeTKH H OOpasylIollMe Cc MOceqHHMH eMHbIK PyHKIHO- 
IbHbIM KOMIMJIeKC, JalOT OYeHb CaOyIO peaKWHIO Ha THCTHHH. 
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M3 6HOXHMHYECKHX HCCeEOBaHHH H3BeCTHO, YTO THCTHAMH BXOJMT B COCT 
akTOMHosHHa (*,°) — cokpaTuMoro 6eIKa, H3 KOTOPOrO MOCTpOeHbl mMuco@uOpH 
Jbl MonepewHonomocaTHix Mbit (7,12-**), B HacToaulee BpeMA OKAaZaHO, 4 
M@KLY AKTOMHO3HHOM [vlalKHX, CepeYHbIX H COMATHUCCKMX MBIILUI pasJIHi) 
HOCAT KOJIMYCCTBEHHDIM XapakTep (°). OOHapyxuBaeMbIH THCTOXMMUUECKH 
MHO@HOpuIaX TyiayKHX MBI OecNO3BOHOYHBIX H MO3BOHOUHbIX 2KHBOTHE| 
THCTHIMH, BUMMO, BXOJHT B COCTaB AKTOMHO3HHA, U3 KOTOPOTO MOCTpOCeHbl, } 
JAHHBIM 3JIeEKTPOHHOM MukpockonnH (71), MHOMOpHJIbI rawKUX MbILIL. B pal) 
WMTOMHSHOOrMuecKHX padot (°"1"), NOCBAULeHHbIX H3yYeHHIO TlaKOH My} 
KYJIbHOH KJI€TKH G6eCHO3BOHOUHBIX H MO3BOHOUHBIX ?KMBOTHBIX, Lae Poesy 
NOKagaudl, YTO MEKHOpHIApHaA WHTONMIAa3sMa (KHHOMMAa3Ma) STUX Mycky a 
KJIeTOK OOvlaaeT COKPaTHMbIMH cBOlcTBaMH. OOHapy2KeHHBIM HaMH FHCTHAI) 
M@XKPHOPHIVIAPHOH MWHTOMMAasMbI, MO-BUMMOMY, CBA3aH C OCOObIM COKpaTHMB| 
6emkoM, OvOxXHMNUeCKHe CBOHCTBa KOTOpOrO ellie He H3YYeHbI, HO C| 
WecTBOBaHHe KOTOporo mpegnonaraer MBanop (*). Pucroxumuuecku Hal 
Takx%Ke M0Ka3aHO, TO pu cokpalleHHH TvialKMX MBI pasHblxX OpraHt) 


\ 
i 


| 


JIMIUb YIJIOTHEHHEM MaKPOMOJIeKyJI WHTONNAasMbl B pesyJIbTaTe YyKOPOUeH! 
HW YTOJIMLCHHA KJI€ETKH IIpH COKpallleHHH He MpeACTaBJIAeTCA BOSMOMKHBIM, TaK Ké 
B 9TOM CJly¥ae NOABJIAJIOCb Obl PaBHOMepHOe yCHJIeHHe peaKIUMH BOJIb BCE 
KleTKH. B ,aHHOM cJyyae Mp coKpalleHHu riaqKoH MyCKyJIbHOM KJeTH 
OUEBHAHO MpOWCXOLNT MepepactipesesenHe COKPaTHMbIX OeJIKOB, MOLCOHO HHBE} 


‘CHH TeCMHbIX H CBeTJIBIX JIMCKOB B MHOuOpHaXx COK Pp allleHHbIX COMATHYECKHE 


MBILIeUHbIX BOJIOKOH B pe3yJbTaTe MHrpalluH akTHHa u MuosHHa (1,°, 1, ™ 


CoyepxkaHne rHcTHAHHa B Tyla\KMX MbIeYHBIX KJI€TKaX Pa3HbIX OpraHG 
y OMHOFO HM TOPO 2ke AKHBOTHOTO KoueONeTCA. B TO Ke BPeMA B PvaKUX MDI! 
aHaJIOPHUHbIX OpraHOB, HO Y KMBOTHBIX pa3JIMYHbIX CHCTeMaTHYeCKHX py) 


cofepxKaHHe THCTHHHA OTHOCHTEJIbHO Oj\MHAKOBO. 
YKa3aHHble OCOGeCHHOCTH OMpesesAIOTCA XapaKTePOM OOMEHA BELILECTB B ITH 
MbIIMMax, YTO, B CBOIO OUepeb, CBA3AHO C UX PYHKIUMOHAJIbHBIMH Pas JIMYHAMI} 


Mockosckuit rocyapCTBeHHbIli yHHBepCuTeT Tlocrynuso 
um. M. B. Jlomonocopa 8 VIII 1959 4 


UMTHMPOBAHHASA JIMTEPATYPA 


*B. Tl. Tuaes, Yen. copp. 6von., 11, 97 (1956). ? B. UW. Tpe6eumuxkos 
Tiucceptauna, M., 1951. *® WH. HW. Awaunos, XumnueckasqunaMuKa MBILI WM NOLBYXKHB 
KeToK, M.,1950. *HW. UW. UBanos, E. H. Acmoaosa, Buoxumna, 15, 201, (1956, 
°W. UW. Uspanos, E. lr. Kuceanesa, JAH, 60, 81 (1948). ® H. B. CamocyzoB 
Buobusuka, 2, 35 (1957), *7 A. Ceunt-JixuopgAbnH, O mpmeuHOH peaTeNbHOCT: 
M., 1947. ®M. E. Ctpyse, JIucceptrauua, M.,1955. ° A. JI. Apocaasunes, Ti 
BoeuHo-mMopcKkon akag. PKKA un. C. M. Kuposa, 22, 1940. 7H. Brunswick, Zs. Physio 
Chem., 127, 268 (1923). 4F. Guba, G. Hajossi-Kepek, Electron microscoy 
Proceed-, Stockholm Confer., 1956. 4A. F. Huxkey, R. Nidergerke, Natur: 
178, 971 (1954). ™%S. Perry, Physiol. Rev., 36, 1 (1956). %N. N. Dra pre 
A. J. Hodge, Austral. J. Exp. Biol.,27, 465(1949). 15 G. Roskin, Zs. Zellforschi 
245, 580° ((1936). > 48. Me (P oeikinane Bice akcnep. Ono. u Mey., 4, 152, (1937 
MT. YW. PocKkun, Yu. 3am. Mocxoscx. yuus., 13, 227 (1937). 
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BHO®H3SHKA 


JI. A. BJIFOMEH®E Jb] 


BOMPOCY O «SAMEHMTEJIAX JESOKCHPHBOHYKJIEHMHOBOH 
KHCJIOT bi» 


(II pedcmaeaeno axademuxom B. He Kondpamvessim 81 VIII 1959) 


Ongpei u Mupcxkuli (*) ucceqoBaiv “307MpOBaHHble Apa KJeTOK, NopBepr- 
“ple JeHCTBHIO Wes0KcHpHOonykvieasbl. I]puH 9ToM pacnagasocb yo 74% ye3- 
tHpHOOHYKJIeHHOBOK KucOTHI (JIHK), B pesyabTaTe vero apa TepaM Oob- 
{10 UACTb CBOCH CNOCOOHOCTH BKJOUaTb AMHHOKHCJIOTHI B O€/IKH VM TypHHOBbIE 
(MPMMHJMHOBbIe OCHOBAHHA—B AepHylo pHOonykKsenHoByto KuculoTy (PHK). 
foOMe TOFO, CHJIbHO Majaia CMOCOOHOCTh AJep CHHTeE3HPOBaTb aleHOSHHTpH- 
‘popuyro KucnoTy. Jlo6asnenne JLHK k spam, oGpa6oTaHHbIM je3s0KcupH- 
tyKlea30H, BOCCTaHaBJIMBaJIO HX aKTHBHOCTb. OucpeH uv Mupckul o6Hapy- 
IM TakKe, YO STOT ssMekT ABMAeTCA cnelndu- 
‘kum cBolcTBomM JIHK. Bocctanopmenue O6KOoxH- 
qeCKOH aKTHBHOCTH sAjep HaOwloLaocb pH COaB- 
huu JIHK, exatypHpoBaHHOH HarpeBaHHeM, U 
#K€ HEKOTOPbIX BbICOKOMOJI€KYJAPHbIX MOJIH9JI€KT- 

HTOB, HallpHMep freNapHHa (MyKONOMCaxXapHy, 
ocTaB KOTOpOrO BXOMAT TJOKO3aMHH, TIOKypo- 
Basl KHCJOTa H S*PHpHO CBA3aHHaA CepHad KuCIOTa, ~ 500 spcm 
m. Bec 17 000). B To xe BpeMaA HH38KOMOVIeKYJAp- 
ie octaTkH PHK wn JIHK, Mono-u gunykKseoruzn, 
60HbIe IYPHHOBbIe H MHPHMHAMHOBbIe CCHOBaHHA AH ——- 
A3aJIHCb He€aKTHBHBIMH. Ducat 
'B paoore (7) O6Hapy2KeHbI aHOMAJIbHbIe MarHHt- 

@ CBOHCTBa HYKJICHHOBbIX KHCJIOT H HX KOMIMIe- 
B c Gemkamu. HyksenHOBble KHCJIOTbI, H OCOOCHHO HX KOMIIJIeKCHI Cc Oell- 
MM, J\akOT WHpPOKHe aCHMMeTPHUHbIe JIMHHH QJICKTPOHHOFO TapaMarHuTHOroO. 
OHaHca (9.11. p.) BecbMa 6OJIbIIOH HHTerpaJIbHOH HHTCHCHBHOCTH H 4acTO C 
JIOUNLEHHeEM B HYJICBOM BHELWIHEM Ma@rHHTHOM Tove. 

Ha ocHoBaHHH 3THX HCCIeEMOBaHHH, a TaK%Ke JaHHbIX 110 NPOTOHHOMY MarHuT- 
ty pe30HaHCy BOJbI B KOHIEHTPHPOBaHHbIX pacTBopax u renax JLHK (*) 
HO ObIJIO IpHHTH K BbIBOLY O TOM, YTO MOJIEKYJIbI YKa3aHHbIX OHOMOMHMeEPOB 
WaioT COOCTBeHHbI€ AHH3OTPONHbI€ M@rHHTHbIe MOVs. 
AHaJIOPHUHble ABJICHHA ObIH COHAPYXKEHbI JIA MOJCJbHBIX BbICOKONOJIMMep- 
COeIMHEHHH psa NOJMaMMHOXHHOHA, HMEIOWWHX OOVIbIMOe KOJIMYeCCTBO 
MOB a30Ta HM MOJAPHBIX rpyNl B ruiaBHO WenH mMowHMepa (*). { 
IipeqcraBsano WHTepec BbIACHHTb, He OOJalaloT JIM UCCwIeqOBaHHbIe Oudpe- 
u Mupcekum coequnenus, cnoco6uble 3amensTb JLHK B pane Ovoxumuyeckux 
ILeCCOB, TAKHMH 2Ke€ AaHOMAJIbHbIMH HM HeOMKHAAHHBIMH MArHHTHBIMH CBOMCT- 
wm. JL sit STOM eH ObIJI CHAT CMeKTP 9. Il. p. CyXOro NOpolikKa YuCTOrO renapuHa. 
Tlonyuenupili cnexTp mpupejex Ha puc. |. Cnexrp mpegcrapsaer co6ol Wnpo- 
10 HHTCHCHBHY!1O ACHMMETPHUHY!I0 JINHHIO C PaCCTOAHHeM MEX Ty TOUKAMH Mak- 
MaJIbHOrO HaksIoHa OKONO 500 spcr H. g-akTOpoM WeHTpa curHaa 2,2. Kpu- 
1 OYCHb TOXOKAa Ha COOTBETCTBYIOIMLYIO KpHBylO 9.1.p. HaTuBHoOH JTHK. 
UMMeTPHA JIMHUH HM ee LIMPHHa CBHJeTEJILCTBYIOT 00 aHHsOTpOMMH g-akTopa. 
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MuterpadibHad HHTCHCHBHOCTb CHrHaJla COOTBeETCTBYeT CHrHaJly MapaMarH 
THKa, colep»xkaulero ~10?° HecMapeHHbIX SJIEKTPOHOB Ha TpaMM. 

O6HapyXKeHHbI adPekT CBUCTEIbCTBYeT O HaJIMYHH B MOJIeKyie relapHl| 
oO61aKa CHJIbHO B3aMMOeHCTBYIOMIMX HeCMapeHHbIX 9eKTpOHOB. MoxKuo mpe| 
MOJIOMKUTh, YTO ITO OOMAKO OOYCJIOBJIMBaeT KaTaJIMTH4YeCKHe CBOHCTBA, OTMede} 
HbIe B padote (1). Jima OKOHUATEbHOrO BbIACHEHHA 9TOTO BOMpoca Tpeby1oT%K 
aJibHeHwIMe UCccIeqOBaHHA. 


ViuctutyT xvmuueckol du3uKu Ilocrynuso 
Axajlemuu Hayk CCCP 27 VIII 1959 


iMMTHPOBAHHASA JIUTEPATYPA 


1Vv.G. Allfrey, A. E. Mirsky, Proceed. Nation. Acad. Sci. USA, 44,99 
(1958). 431. A. bawmMmendbennna, A. oO Kaumancon, Ulsu ils nv-rom 
JIAH, 124, 1144 (1959).. 7A. A. Bother-By, E. A. Balazs, J: Gerg emer 
IV Internat. congress of Biochem., Wien, 1—6 sept. 1958, rep. Ne 3—18. 4 JI. A. Bak} 
MeHeabg, A. A. Bepanu un gp., Bricoxomonekymapuple coequnenua, Ne 9 (1959; 
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BHO®H3SHKA 


M. B. BOJIBKEHUITEHH 


CTATHCTHUECKAA TEOPHA PEAYNMJINKALMH 
AESOKCHPHBOHYKJIEMHOBOK KUCJIOTbI 


([Tpedcmaezeno akademukom H, B. O6peumocoim 17 1X 1959) 


‘Konpapvantuad pelyniukallua XPpOMOCOM B Ipolecce MUTOsa Mpegonpejeie- 
| OYEBHHO, COOTBETCTBYIONIMMH H3MCHEHHAMH B COCTOAHHH BellleCcTBa XpOMO- 
M WHTOMMa3MbI Ha MOJIeKy APHOM ypoBHe. OCHOBHBIM reHeTHYeCKH PyYHKIHO- 
bHBIM BeUL€ECTBOM XPOMOCOMBI ABJIACTCA eE30OKCHPHOOHYKJICHHOBaA KHCJIOTAa 
1K). Kak uspectuo (1), monekyabt JIHK B HaTHBHOM COCTOAHHH UMEeIOT 
YKTypy BOMHBIX ciupaneH — zBe wenn JIHK HaBuTb! Ha OGULyIO Ocb u 
THCTbI€ OCHOBaHHA HYKJICOTHOB NepBOH HM BTOPOH Welw coeqMHEHbI ToMapHo 
KOPOAHbIMH cBa3aMuH. IIpu ReHaTypalluH HYKJICHHOBbIX KHCJIOT MH CHHTeTHYe- 
[X MIOJIMHYKJeOTHIOB MpOWCXOAUT pasqetenne Welle u Mepexoy perysiap Hon 
paJIbHOH CTpyKTYypbl BCTpykTypy Oecnopsjounoro kwy6Ka. Peskue nepexosbl 
paJlb — KsyOOK y NOMMMeNTHAOB H NOJIMHYKJeCOTHIOB ObIJIM OTKPBITHI u 
aJIbHO u3yuenHbl JloTu u corp. (cm. o630ppt (?,°)). B mocuieqHee Bpemsa MOABH- 
b HECKOJIbKO paOOT, MOCBALICHHbIX CTATHCTHUECKOH TEOPHN TAKUX NepeXolOB 
\aseleHuA ABOHHOK cuupamm HK 6e3 ee pexynuuxkauun (* 8). [Ipu pexynsn- 
Tete pasjeseHve NepBOHavasIbHOH ABOMHOH cnupanu JLHK conpopoxyaetca 
1 TBYX HOBbIX WeneH H3 MaTepHasia WHTOMMAasMbl (CBOOOJHbIX 
JICOTHIOB), H Wpolecc 3aBeplilaeTcA, KOra BMECTO OJHOM JBOHHOH cuupan 
DasyIOTCA Be, TOMKMECTBeEHHbIeC MepBOHAYabHOH. OTa TOR[eCTBEHHOCTS 
NENEMACTCH OMHOZHAYHOCTHIO NOMAapHOrO COeTMHEHHA WHIMBUYyaJIbHBbIX Hy- 
-OTHJIOB BOJOPOAHBIMH CBAZAMH. OueBuHO, YTO Mpolecc peyNIUKAaWHH MOKET 
Tb IpefMeTOM CTaTHCTHKO-TepMOyMHaMHYecKOoro paccmoTpeHua. IIpu Bo3HHK- 
3CHHH JBYX CMupadel U3 NepBOHaAvaJIbHOM CNMpaJIH HM CBOOOJHBIX HYKJIeCOTH- 
3 JIOJKHO MPOHCXOJHTb YMeHbUICHHe BHYTPeCHHeH IHEPrHH HU YMeHbLUIeHHe 
(pomuu. CraTucTuyeckasd TEOPpHA JOJWKHA aTb YCJIOBHA B3aM4MHOH KOMIIeHCa- 
1 STHUX H3MCHCHHH HW TEM CaMBbIM YCJIOBHA pelyIMKaluu, paccMaTpHBaemon 
< TEPMOJHHAMHUeCKHH Tepexoy. 
ByyeM ucxoguTb 43 culenyiouleH Moyen. Ilepponavanbuad ABOlnad CIMpasb 
[K cocTouT u3 AByxX WeneH mo N nykseoTHOB B Kaxkyou. B oKpyxKatollem 
[KHYTOM IipocTpaHcTBe cogepxutca M HykseoTuyoB un — M mowiekyu pac- 
puTeiA (Bomb). O6osHauHM SHEprHiO CBA3H HyKNeOTHAa B Wenn — se, HU 
PIHIO BOLOPOLHOH CBAZH,COCIHHAIOMLEH Ba HYKJICOTH a B BOHOL CIIMp aJIM , — 
OrpaHuyuMced paccMOTpeHHeM paspbiBa BOLOPOAHOM CBASH Ha KOHIaXx Ieln, 
Kak culeqyer MpesouowKUTb, YTO MpHCOeWMHeEHHE HOBbIX HYKJICOTHAOB 
HCXOJHT HMCHHO Ha CBOOOAHHIX KOHI\aX. Bes orpaHHueHuA OOUHOCTH CUHTAa- 
YTO CHUPaJIH pasfeNAIOTCA Ha OLHOM KOute. Tora B MOMEHT pesyiJINKalan 
sorca 2 (VN —r) 3BeHbeB KaxKOM IelH, COCMMHEHHBIX NoNapHO BO,OpoL- 
MM CBA3SAMH, HW 2/7 3BeHbeB PaseJIMBWIUXCA Welle, K KOTOPbIM MIpHcoesqnHA- 
b 21 HOBBIX HyKNeoTHA0B. B wuTorsasme octanoch M — 2/ nykseoTHyos. 
[eM CUHTATb, UTO IPHCOeAMHEHHE HOBbIX HYKJIEOTHAOB MPOUCXOLNT Koorepa- 
HO — Kaxkyble [Ba HyKJeOTHa, OKaszaBlllMecaA B pesyJbTaTe IipHCoeqMHeHHA 
COCeMHUX MecTaX, COEIMHAIOTCA pyr c Apyrom (nomuMepusytoTcs) C BbIMPpbI- 
4 aHepruu ¢,. McTuHupili MexaHv3M MOJIMKOHJeHCalHH HYKJICOTHOB Hac 
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3yleCb He HHTepecyer, HO BeEPOATHO, YTO OHA ACHCTBUTENHO OCYULeCTBAACT), 

B pe3yJIbTaTe JOKaJIbHOTO MOBbILeHHA KOHMeHTpallHy ITyTeM one Wea op1| 

tboctbata oT HyKuJleoTHAAupocHata Mo MeXcTBHEM (bepMeHTOB (°). 
Crarucruyeckan CyYMMa OMMCaHHOH CHCTeMbI MOxeT ObITh NpescTaBe 


B (popMe 


N 
Q = DD) Q1Q205Q., 


r=1m 


rye 


ZN = n(et =) 
kT 


Qi= GN —Nexp 


otrocutea K 2(N —r) 3BeHbAM CBA3AHHBIX LWeleu; 


2rsy 
Qo= q?’exp kT 


OTHOCHTCA K 2/¢ 3BEHbAM CBOOOJHbIX Ween; 


oTHOcHTCA K 2/ BHOBb IIPHCOCHHEHHbIX HYKJICOTHAOB.- 


‘’M— nl —~ 7n'M—2 
Qe Gt = aig =e ye ee) 


| 
OTHOCHTCA K CBOOOJIHbIM HYKJICOTHAaM B pdaCTBOpe, oomjee UHCIIO MOJICKY JI 


KOTOPOM paBHO 7. Jia MpoOcTOTE' Mbl MOJIO%KUIM BHYTpeHHHe cTaTHcTHYe 

KHe CYMMbl g HYKJICOTHOB, IPpHCOCMHEHHbIX JIOObIM OOpa30M, OJMHAaKOBbIM!I 

STO MpefMouo*KeHHe HE MOKET MOBJIMATh Ha Pe3YMbTAaTbI pacueTa. 
Tlorenuvan V; ;4,; WMeeT BHT 


Viin= — a (e1a, S21  o,) Gita) nfs Coda Cif), (( 


rye oj— BeJIMYHHa, paBHad +1, ecH HOBbIN HYKseOoTH MmpHcoequneH, 


paBHadt —l, ecIM OH He TipHcoemvHeH Ha j-M MecTe CBOOOAHOH uacTH Leni 
CooTBeTCTBeHHO 


r 


r 1 i 
fash ep (7 


i= 


Benuunupl F u G B Bbipaxenuu (5) uMeloT sHayenua (B npHOsMKeHP 
Crupumura uM pH ycnopuu n> M) 


Fun'+ Min”, Gin 
n fl 


» 

rye n= M— 21. Mbt 3amMeuaem B aTHXx BbIpaxeHuax / na HEKOTOPyIO KO 

crauty /. OTO TpHONMxKeHHe TakxKe He BJIMAeT Ha pesyubTaT. 
OkoHuaTeIbHOe BbIPaxKeHHe CTaTHCTHYCCKOH CYMMBI 


N 
Q — eC > err ( 
ra 
890, 


Ir= Yi exp(A seas (B sees 


m j=1 j=l 
mi 
_ 
a shank »: exp as cjexp(B 9; S744); (9) 
6j= +1 6=+1 Oy =+t1 J=1 j=1 
as. n'g ey+ € 

Pirie is aT ee ars 

1 = 2N Ing + Ming’ +n'+ Min = 4S els+ e) dD D.=lp net opr 


Bripaxenve | B TOUHOCTH coBNagaeT co craTHeTHYeCKOli cyMMoH ja 
AHOMepHOH Moyen (dbeppoMarHeTHKa B MarHHTHOM Tose, mpeysmoxKeHHoli 
3HHrOM (cM. (!°,1)). AnanuTuyeckoe 


Ipaxenue J", w 2 (26,*€;) 


= [e® ch A + (€28 sh?4 4+ e-28)'2]", 
| (10) 
- MbI Tlovlyyaem 5 


D(N+1) N41 __ ,D7 
— puti( ci) 


| é 


, fp ——— me — ee df 
JlerkO BugeTb, to npu BS 1 “204-22 200-198-196 


[eeAt 4. BpiuncuM cpeHee 4yHcno in 2. 
| PHCOe,HHEHHEIX HyKsIeoTHAOB 2/. Mme- ‘a 
M Ip JjaHHoM r Puc. 4 
c 
Hatt VEN es TPR ie @) leat 12 
aie CiVRGee Sr aletn a Oe 
i upy B>1 
fe f. (13) 
CyenoBaTesibHo, 
N 
> reer yr “ 
7 res Sr olnO weenie ese Abel) cA ees (14) 
N OA ——— ga(N+2)__ ga(N+1) __ 224 Leyes 
>| ery 
r=1 


hme a=A+B+4+D. Econ a>, tol=WN; ecnan a<0, to 1/=1. Mono- 
KMM JIA pWMepa ¢;=10 kkawl/MOJb, = 4 KKaJl/MOJb (3J}@Cb Ba2KHbI 
OJbKO NOPADKH BetHuHH). IIpH 9sTHx ane nop peskuii mepexoy or /= | 


1=WN _ npoucxogut npn sHayeHun in a — 20. Ilepexoq Tem 6omee 


e30K, 4em 6oupuie N (puc. 1). Takum spk caue ycJIOBHeM peyyiinKa- 
HH ABJIACTCA H3MeCHEHHE OTHOIWeHHA n’/N, T. €. KOHICHTPalHH CBOOOJHIX 
YKJIeCOTHAOB B IHTOTNAa3Me. IIpumMeyatesbHO, YTO Mepexo NpOuCXOAMT mpH 
alOH KOHIeHTpauwuH HyKseoTHJoB. JlerkKo BuyeTb, YTO Mp Mepexose 
HeEPrHA CHCTeMbl MeHAeTCA OT 3HaveHHA 


B= kT?OS = B= —N (22+) 


O 3HAYCHH A 
E,= — 2N (281+ &2). 
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BplcokomouekyapHocth JTHK sABsseTCA HEOOXOAUMBIM YCJIOBHEM peyIJIH- 
Kaun. OueBuqHO, UTO CTaTHCTHYeCKHH aHasIH3 BOOOUe Obi Obl HelpHMeHHW 
K HH3KOMOJIeKyJIApHo cucteme (1). 

Takum 06pa30M, paccMOTpeHHe MpOcTOH MOE MOSBOMAeT CHUTATS PCAN | 
Kaunio JLHK TrepmoguHamuyeckum Mepexogom. EcrecTBeHHO, TO B JlaJIbH een 
MOJe/Ib OJLKHA ObITb YTOUHEHA B COOTBETCTBHH C H3BeECTHbIMA OMOXHMHYCCKHME 
OcOGeHHOCTAMH Mpowecca. ITO yTOuHeHHe, OHAKO, HE MOXKET H3MCHHTb OOULMX 
BbIBONOB. OTMeTHM, UTO KOOMepaTHBHOCTb Mpollecca HeOOXOAHMa AVIA peyMIH} 
Kaun. Mbt orpaHHuHJIvcb pacCMOTpeHHeM SHEpreTHyeCKOH KOOMepaTHBHOCTH | 
Yuer MW SHTPOMHAHOM KOoMepaTHBHOCTH, MOZOOHbIM MpoBeqeHHOMy B padorax| 
(4-8) jOuDKeH IIpHBeCTH K AaHaJIOrHYHOMY Ppe3yJIbTAaTy. 

Cnenyer noquepKHyTb, YTO MOObIe OHOMOrHYECKHE MPOLMecchl, CBASAHHBIE Cj 
lepexojaMi W3 HeyMOpsOUeCHHBIX COCTOAHHH BelLeCTBa B YHOPAOUeHHb!e, JOIDK:) 
Hbl HM€Tb KOOMepaTHBHbI XapaKTep. M310%KeHHbIe IpeycTaBJIeHHA MOryT ObITb | 
BEPOATHO, MCMOsb3OBaHbI, B YACTHOCTH, JIA CTATHCTHKO-TEPMOAHHAMHYECKOLC| 
aHau3a OHOCHHTe3a Geka Ha COOTBeETCTBYIOWeH MaTpulle. : 


VWHCTHTYT BbICOKOMOJIEKYIAPHBIX COeJMHEHHH Tloctynuaio 
Axajlemuu Hayk CCCP4 6 VII 1959 


lJ, D. Watson, F.H. C. Crick, Nature, 171,737, 964(1953); Fa H. GvGua cki 
Sci. Am., Oct., 54 (1954). 7 P. Doty, Coll. Czehoslov. Chem. Commun., Special Issue} 
22, 5 (1957). &M.B. BoapKenmtrevu, Koxnburypauuonnad craTucTuka moMMep, 
HBIX WeneH, M3q. AH CCCP, 1959, § 33. *B.H.Zimm, J. K. Bragg, J. Chem 
Phys, 28;-1246--(1958).' “°-J--HGa'b' bs, °E. JA: Dae Manz io, Jo Chem. eno 30! 
271 (1959). -§S. Rice, Av. Wada, E. P. Geiduschek, Disc. Rarad.\Socy Ne oan 
130 (1958). %7S. Rice, A. Wada, J. Chem. Phys.; 29, 233 (1958). ® H. N. V. Tem: 
perley, Trans. Farad. Soc., 55, 515 (1959). ®M. Griinberg-Manago, P. Orj 
ti z, S. Ochoa, Biochim. et Biophys. Acta, 20, 169 (1956). 1°G Newell, E.Mo n| 
troll, Rev. Mod. Phys., 25, 353 (1953). 410. B. Pymep, Yen. gus. Hayk, 53, 246) 
(1994). 4M. B. Bonpkeunmtefu, M3s. AH CCCP, cep. 6non., Ne 1 (1958). 
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BHOPH3HKA 


®. A. TYPEBHY, M. C. JIEBMHCOH uf. C. KOMOJIOBA 


| WEACTBHE O3BYYEHHOM EOJbI HA HEKOTOPbIE )KHBOTHDIE 
WM PACTUHTEJIbBHbIE OPFTAHH3MbI 


(ITpedcmasaexo axademuxom E. H. TMaseaoecxum 20 VII 1959) 


B nactoslilee BpeMA MMeeTCA OobWCe KOMUeCTBO WaHHbIXx (1, °, 4), yKa- 
IBAaIOUHX Ha TO, YTO YJIbTPasBYKOBbIe KOJ€OaHHA OKAa3bIBAIOT CHJIbHOe BJIMAHHE 
aCTpyKTypy MporTona3smbl, Wponecch! OOMeHa BeLeECTB, POCT H pasBuTHE Opra- 
u3Ma. MmerTca NONbITKH HCNOIb30BaTb YJIbTpaaKyCTHKY JIA WeseHallpaBJeH- 
JOrO H3Me€HCHHA HAaCJI€ACTBEHHOCTH OpraHH3MOB. OHakO Hallid 3HAHUA O MeXa- 
\M38Me JleHCTBHA YJIbTpasByKa Ha OnoOOrMyecKhe CObEKTH! NOKa elle HEMOCTAaTOY- 
ibt. [pH o3ByYHBaHHH OpraHH3sM MO{BepraeTcA OHOBPeMeCHHOMY BJIMAHHIO MeXa- 
iMUCCKHX H TeMIepaTYPHbIX aKTOPOB HM KaBHTAalMOHHbIX MpoweccoB, cmoco6- 
(TBYIOLIMX OOPa3s0BaHHIO QJIEKTPHYeCKHX 3apAOB BHYTpH xuZKOcTeH. Ilo- 
JMI€HHE MOFyYT HOHH3HPOBaTb MOVJI€KYVJIbI HJIM ATOMbI XKHJKOCTH HU BbISbIBaTb XH- 
Pe eciciie peakWHh, H3MeHAIOWIMe COCTaB %KHBOrO OpraHH3Ma UH OKpyKalolleh 
fo cpenbl. UTOObI BEIZeEHTb OLHH M3 JEHCTBYICWIMX PaKTOPOB, a HMEHHO H3MeHe- 
| He XMMH3Ma BHeLIHeH Cpeybl, MbI HCIbITaIH JeHCTBHe O3BYYEHHOM BOJbI Ha pa3- 
}HUHbIe BHJbI 2KHBOTHBIX HU pacTeHHh. 

J{14 OMbITOB MbI Opa Boxy u3 p. Enuces. O3By4unBaHne BObI IpOH3sBOLH- 
{OCb B OTKPBITOM WHJIMHAPHYecKOM Cocye H3 WIOTOBCKOrO CTeKsIa Ha Mbe30KBap- 
.CBOM YJIbTpasBYKOBOM TreHepaTope MpH yacTote 300 Krill H HHTeHCHBHOCTH 
“BT Ha | cM? n3qyyuatolleH noBepxHocTH. Boya o3By4uHBawdlacb B TeveHHe 25 Yac, 
| OXJlaxKalacb XOJIOJHJIbHBIM YCTPOHCTBOM. 

O6ObeKTOM HCCJIeEMOBaHHA CJYKNJIM pacTeHHA cinuporupa HM dVIOLeEH, pas- 
IMUHbIE BUA] HHysopuH, cTeSesbuaTas ruypa, HH3WIMe PayKH, HaCeKOMBIe U 
[IX JIMUHHKH, BOJAHbI€C NayuKH, MOJVJIOCKH MW JOKMeBLIe YEPBH. 

OMbITbI CTaBHJIHCbh MO CJIeyIOULeH METONKe: B OHH CTeEKJIAHHbI€ CTaKaHbi 
[aJIMBaJlaCb OSBY¥eHHAA, B pyre HEO3BYYCHHAA BOA H 3aTeM TYa NOMEMaJIHCb 
"Ka3aHHble BbILIe OpraHH3Mbl. 

IIpu ombitax c MHKpOCKOMMYECKHMH OObeKTaMH (LaHUH, THApbl, HHy3opHu 
i T. I.) Ha MpeMeTHOe CTeKJIO HAHOCHJIM JBe KallJIM %KHAKOCTH C KyJIbTypou 
THX OPlaHH3MOB; B OJHY KallJiO OOaBJIANH paBHY!O NO BeJIMYMHE KallJIO O3By- 
[eHHOH, B pyrylo— KallJIO TpHpoAHOH eHNCeHCKOM BOJbI WH HaOJIOLeHHA 3a 
IOBEJCHHEM XKMBOTHBIX BeJIM C MOMOLM[bIO MHKPOCKOMA. 

KpuTepveM 4yBCTBHTeJbHOCTH CJIY2KHJIO BPeEMA C MOMCHTA BOSeHCTBUA Ha 
KHBOTHbIX O3BYYCHHOH BOOH WO MOMeHTa UX rHOewH. 

Kak Noka3aJIH aHaJIM3bl, B Pe3YJIbTAaTe JJIMTeIbHOTO O83BYYHBaHHA eCHHCeH- 
KOH BOJbI B Heli MpoucxoHsO COpasoBaHve MepeKHCH BOLOpOza, as0THCTOH 
| 230THOM KUCJIOT H, BOSMOXKHO, HEKOTOPb!e pyre, He YYTCHHbIe HAMM BELLeCTBA. 
Ce Ke IPOLYKTH OblM HaliqeHbI MB OSBYYCHHOM UCTHIMpOBaHHOH Boge. Pe- 
yubTaTbl STHX HCCNeLOBaHHH corsacylOTCA Cc AMTepaTypHbIMM JaHHbIMu (7). 

BosHukilve B pesyJIbTaTe O3BYYHBaHHA XWMHYECKHEe HSMeCHEHHA B COCTaBE 
Obl CHJIbHO OTParKaJIHCb Ha MOBEAEHHH HM MOPHOJOFHH NOMONBITHBIX 2XMBOTHBIX : 
{HOrHe M3 HUX yxKe B NepBble CeKYHAbI WH MHBYTH EO3ACHCIEUA WSMeHHIH op- 
[y Tela HW XapaKkTep CBOerO JBHX%KEHMA, a 3aTEM, Yepes PasHble NPOMEXKYTKH 
pemenu, mornOavH. 

PesysbTaTbl STHX UcCceLOBaHH MpHBeyenbl B Tao. |. 

TlpopeqenHble HaMHM UCCIeMOBaHNA aloT KapTHHYy LelcTBusA yJIbTpasByKa 
a HeEKOTOpble OpraHv3Mbl, MpeHMyLeCTBeHHO — XKUMBYyINe B BONO cpere. 
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JielictBue O3By4eHHOH BOJIbI Ha HCCJIEOBAHHbIe XKHBOTHbIe H paCTHTeJIbHbIe OpraHH3MbI 


Ta6auua ft 


Bpema oT Havavia 


O6beKT UccmeROBAHHA BO3SeHCTBHA Xapaktep H3MeHeHHM OpraH¥3ma 
mo rude 
5— 10 uac. VismeuneT ecrecTBeHHy!0 OKpacky; MpHodpe- 


Spirogyra 


Elodea canadensis 


Paramaecium  catdatum; 
Stylonichia mytilus; Glau- 
coma scintillans; Vorti- 
cella sp. 


Pelmatohydra oligactis 


Daphnia pulex 


Limnesia sp. Ephemeri- 
dae g. sp. (aH4HHKa) 


Limnaea sp. 


Lumbricus terrestris 


{= AO) Sie. 


{ —15 mun. 


1 —5 mun. 


50 — 60 muuH. 


SO vader 


20) = 50haac 


30 — 60 mux. 


TaeT OypoBaTo-3eneHbii, a yepes 40—50 ac.) 
KOPHUHEBO-YePHEIi BET: Pe3KO BbIPHCOBbIBAa-| 
}OTCA OGOMOUKH KMeTOK, MMpeHOWAbI WH ApPyrHe) 
opraHOHZpl. i 
Vsmenserca OKpacKa JIMCTbeB: MOmKeJITeEHHe,| 
3THOJIMpoOBaHHe. i 
UyBcrBuTeIbHbI TypesbKH WH rayKOMB!, 60-| 
lee pe3HCTeHTHbI — CTHJIOHHXHM H CYBOHKH. | 
Tyembku B MepBylO MHHYTY OCTaHaBJIMBaloT} 
JIBuKeHHe, MHOrHe BbIOpacbIBalOT TPHXOMHCTHI,| 
yYBeIMUMBalOTCA B OObeMe. DopmMa Tesla He-| 
TIpaBuJIbHad, BUeH TpyOosepHUCTHIN pacnaz 
IIpOTOMMAa3MbIl, XOPOWO BbIPHCOBbIBalOTCA CO- 
KpPaTHTeJIbHble HM MHWWeBAPHTebHbIe BaKYOJH.} 
Teno peskKO COKpalilaeTca, BbIOpacbiBaloTcA 
cTpeKaTeJIbHble KwIeTKH. Pacnaq Tema HauH-f 
HaeTca valle BCeroO C KOHYHKOB Mynasell Cc 
MOCNeLYIOMUM OXBATOM TacTpaJbHOrO oTfenat 
HM cTeOeuIbKa. i 
B nepsyto MHHYTY HaOmOfaeTcH MOBDILLUeH-'! 
Had paOota cepflla, KHUIeuYHHKa HW KOHeYHO-| 
cteH. Ha 8—10 mMuH. HHTe€HCHBHOCTb paOoTbl 
3THX OpraHOB 3HauHTembHO cHMKaeTcs, Ha! 
15 MHH. cepaue BpeMeHHO mMepectraeT PyHK-! 
IHOHHpOBaTb, MpeKpalllaercA JBHXeHHE KO-} 
HeuHocTel, 34 HCKJIOUeCHHEM BeETBHCTHIX rpeo-{ 
HHMCTBIX ycuKoB. Ha 20 Muy. TepseTca BcaAKad | 
uyBcTBuTembHocTb. Ha 40 muy. pa6ota cepZ- } 
Wa HM BCeX OpraHOB MpeKpatlaerca. 
B neppyio MMHYTY J[BHXKeHHH XaOTHUHbI H) 
Oomee ycKOpeHHBI: Ha 5—10 MHH. JBHKeHHA : 
3aMeymeHHb!. Uepes HeCKOJIbKO 4acoB TepaeT- | 
CA UYBCTBHTeIbHOCTS. TloruGatoT 6e3 peskoro | 
H3MeHEHHA (POpMbI Teva. 
Toruac BTArMBaloT CBOe TeO B PaKOBHHY. } 
Muorve uepes 2—3 aca TepswT 4yBCTBH- 
TembHocTb. IloruOaior 6e3 H3MeHeHHA COpMbl , 
Teva. 
IlpospasioT GecnoKolHble, 3HEPru4Hble, Xao- | 
THYeCKHe JBYXKeHHA; Yepes 3— 5 MHH. TeNO}) 
coKpallaeTcA HW CBepTbIBaeTcCa, MPHHUMaA NpH- | 
YY AIMBbIe POPMbI. OKpacKa CTaHOBHTCA Onez- | 
HOH. Uacroe BbIqemeHHe 9KCKPeMeHTOB: IIOAB- ' 
JiaeTca OyrpuctocTh Tema. Uepes 10 — 20 mux. ' 
MOUTH NOMHad MoTepA syBcTBHTebHOcTH. Ha * 
25 MHH. MomHOe MpeKpatienne 7BuxKenHa. Ipe- 
KpallaeTcaA OTBeTHAA peakIMA Ha pasqpaxe-, 
Hust. CMepTb HacTyMaeT Tp CHIbHOM H3Me- 
HeHHM WBeTa H POpMbI Tea. 


| 


1} 
| 


OuveBHHO, XHMHYCCKHE H3MCHEHHA, BOSHUKalOMIMe B BOJe NOX BOsLelicTBHeM: 
ANMTCIbHBIX YIbTpasBYKOBbIX KOJIeOaHHi, ryOUTeIbHbI NIA PAA BOMHIX Op-; 


TaHH3MOB. 


Kpacnospcekuli rocyfapcrBenuniii 
Me]MUMHCKHM MHCTHTYT 


Wucrutyt dusuxnu 


Cu6upcKoro otyenenus Axaemuu nayk CCCP 


UMTHPOBAHHAS! JIUTEPATYPA 


Ilocrynuuio 
2 VII 1959 


‘HY. E. Jabnunep, Buodbusuxa, 1, 513 (1956). 2.7. Monouxnkk OX, | 
17, 649 (1947). *B. Baliep, 9. Lap uep, Yastpassyk B Ovonormn Mequuuue, M., | 
1958. H. ® CayKxosekaa, Yxkp. 6uoxum. xypH., 30, Ne 3 (1958). | 
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Hornann Akagemun nayr CCCP 
1960. Tom 130, Ne 4 


BHOPH3SHKA 


A. M. KY3HH, B. A. CTPYYKOB u H. B. CTPAJKEBCKAA 


O XAPAKTEPE H3MEHEHHS MOJIAMEPHOFO CIEKTPA JIHK 
NPM y-OBJIY4YEHHW EE PACTBOPOB 


(ITpedcmaenexo axademuxom A. H. Onapuxeim 28 VII 1959) 


Kak 6biI0 Moka3aHo Beunguy c corp. (1,2), IpHpoqHad HaTHBHaA e30KCcH- 
hOHyKslewHOBadA KuCIOTa (THK), usBaeyveHHad u3 JaHHoro oprana opra- 
‘Ma JaHHOrO Bula, MpelcTaBsAeT COGOIO cHcTeMy HOJIMMepoB c OMpeseen- 
MOJIMMepHbIM cieKTpoM. IlowuMepHbl cheKTp MOxeT ObITb oONnpeseseH 
1 XpoMatorpaduyeckom pasgzenenun JIHK Ha KoNOHKe C 9KTEOJI-IesOJIO- 
B KayecTBe ajcopOeHTa H CHCTeMOH paCTBOpHTeneH Cc yBemuuNBaIOllelica 
‘HOH cusloH u pH. 
Bollpoc 0 TOM, KaK H3MeHAeTCA NomuMepHocTh JIHK mpu BosyelicrBuu Ha 
- MOHH3MpyIOUleh palMalluu, MpeACTaBJAeT HCKJIOUHTeJIbHBIN HATepec IA 
i a (°). OqHakO 2O HacTOAUero BPeMeHH IIpemcTaBseHHA OG 3TOM 
‘aJIMCb JIMUIb Ha OCHOBaHHH CYMMapHBIX OlpelesieHHh Pu3sH4eCKUX CBOHCTB 
TBOPOB (yJeJibHaA BA3KOCTb, CTPyKTYPHaA BA3SKOCTb, CBeTOpacceAHHe H JIp.), 
He MO3BOJIAJIO CyIHTb O XapakTepe H3MeHEHHH B OTCJIbHbIX KOMIMOHEHTAX 
HM CJIOWKHOH CHCTeMBI. 
B HacToslleH paOoTe MbI MCCJIeqOBaIH H3MeHeHHe MOJIMMepHoro ciekTpa 
HK mpu o6yyenun ee pacTBopos y-styyamu Co®. Pa6ora mpoBeyeHa Ha BBICO- 
fowuMepHoH u TilaTebHO ounmleHHOH JIHK, us0mupoBaHHOH u3 TuMyca 
(e@HKa (eHOJIbHbIM MeTozoM (*) B MoguduKatuu I. I. Deopruesa (°). 
Kak coo6uranocb JI. T. Kynanai, HK, BpimenenHan PeHOJbHbIM MeTOJOM 
OakTepul, OONalana TpaHctopMupytouleH aKTHBHOCTbW *. 
\Vcxoguaa JTHK cogepxana N 16,8% u P 9,9% u uMena MoseKyApHbIi 
_5,0—5,5 man. (onpeqenennplit Bucko3uMeTpuyecku 10 CnuTKoBcKomy) (°). 
(0,015% pactsop JLHK s 0,01 M pactsope docatxoro 6ydepa pH 7,0 
TenaJIcCA Ha [Be MOPWMH, H3 KOTOPbIX OHA CJIyKUJIa KOHTPOJIeM, a BTO- 
H OOyYasacb y-nyyamu Co® nmpa moutHoctu 590 r/mMuH B Wo3e 30 000 r. Uepes 
yaca mocae oOmyyenua (mpu 4°) 2,1 mr KoHTpombHO wu OOsyyeHHOK JTHK 
1 B XpoMaTOorpatbvyecKHe KOJIOHKH, HalOJIHeCHHbIe IKTEOJI-ILeJJIIOJIO- 
**  TOuyYeHHOH mo Merogy Ilerepcoua u Co6epa (*) (Ko0HKH d = 9,5 MM 
ouHasmH 700 mr agcop6enta, 150—250 mem). 
‘OjHoppemenHo xpomatorpadupopasiuch Ha JBYX KOJIOHKaX KOHTPOJIbHas UH 
ByX KojOHKax O6yyeHHaa JIHK. XpomarorpaupoBanue Besocb 0 Me- 
y Benguya (*) c JByXKaMepHOH CMeCHTeJIbHOM CHCTeMOM Ha aBTOMATHYeCKOM 
JIeKTOpe, OMucaHHom paxee (’). Ppakunu, o6bemom 10 Mu, co6upasucb co 
Dpocrbio 5—7 mui/uac, Mpwyem Obiio NomyyeHO c KaxkJOH KONOHKM No 170 
KILHMH. 
Xpomarorpabuyeckult mpopusb OMWeHMBaJICA BeMUMHOH ONTHYeCKOH II JIOT- 
PTH JIA Kak oli mpoObl Ha cllekTpopotomerpe CO-4 B kioBere TOMO 10 MM 
D6acTH A= 260 mp. JlanHble Wa Kaxkoro Mpenapata, NouyuyeHHble Ha 


| 


DaJVJIEJIBHbIX KOJIOHKAX, XOPOWO COBNayaiM pyr Cc ApyroM. Copnayaroulne 


* Ys joknafa JI. lr. Kygnait Ha KonpepeHyMM Mo H3MeHUHBOCTH MMKPOOPraHH3MoB, CO- 
aBuieica Bp Mocxse 19 XI 1958 r. 

** Oxreol-uenmolosa Oblia m06e3HO MpekocraBeva HaM CoTpyqHukKamu Wucrutyta Bu- 
onmorun AMH CCCP Tuxonenxo u H. Huxonaesoit. 
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Oninuveckhas rromnocine (, ANY 
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(PQQUEHMNOAR wrE4uaA 
NaCl om QO Go g5M——__|NaC omG5 | Nis om 00 NH3 om Of 
Go 20M do O1M Go 10M Nv 
Poop bye QOIM pr 10 ~4 | 20M — a 


Puc. 1. Xpomatorpammpr THK, nonyuenxoli 13 306Hoii *KENESbI TEMCHKA (PCHOMbHBIM MeTOLON 


H o6yueHHor 30 000 r (A) u 70 000 r (6) in vitro. Kononxu SKTCON-HeTIONOSbI (150—250 meu 
Ovals Ckopoctb anmomuun 5—7 MJi/uac. Mcnonb3opana cuctema TpayqHeHTHOH SJIOUHH Cc TBYMS 
CMECHTCJIBHBIMH KaMepamu. / — Hopma, 2— o6myuenue. /—V (ppakuHH 
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@HHbIe ObIJIM NOJyYeHbI HAMM HW pH NOBTOpeHMM BCero ONbITa, HAYHHAA C BbI- 
enenua JIHK us tumyca. 

Kak BugHo u3 puc. | A, nomyyeHHaa” Hamu BbICOKONONHMepHaa JIHK co- 
Oauia U3 5 @pakunl. Kak cnenyer u3 Tabu. 1, MpencraBmsioulel KOMMUeCTBAa 


Ta6uuna 1 
sacnpegenenve JLHK wa xpomatorpamme no (pakuuam’(B NpowenTax OT pao npu 260 mp) 


Tlpo6a Os I II | Ill IV V | Bosppart 
ihe 

Hopma 5,06 15,4 9,9 7,67 | 40,0 20.47 100,73 
| 30000 r 5,06 DOP 14,19 42,4 19,4 8,03 106,38 

Hopma (@ Repel Mes Seo) 5,05 vie 24,5 oa: 99,55 

70 000 r 11,0 30,0 0,79 30,4 dlalpl | 414,85 99 ,84 


* ®paxuusa 0 coorBerctByeT HUSKONONMMepHoH uactH JIHK, KoTopasa yAasseTca c KOJIOHKH 
(01M cocpaTHEIM 6yhepom pH 7,0 B mpouecce npomblBaHHA KOJIOHKH. 


ITICIbHBIX (pakUHH BBUe CYMMBI IKCTHHKUMH, MBI uMemM TouTH 100% BO3- 
pata JIHK, uro ropopusio 0 KOJIMYeCTBeEHHOM pa3JesIeHHH NpHMeHeHHEIM Me- 
yom. OcHoBHas Macca ucxogHoh JIHK npencraBsjena BbICOKOMOJHMep HbIMU 
)pakuuamu IV u V, coctaBssatouluMH OKos0 50% Bee HK. Iocae o6yuenna 
30H 30 000 r HaOmomaeTcA OTYeTIMBOe NaeHHe TOMbKO HanOosee BbICOKO- 
OJIMMepHBIX (pakuHh (1V u V), Npwuem, Kak NokasbiBaeT puc. 1 A, HX NowH- 
€PHOCTb CHM2KaeTCA, NO-BHAHMOMY, He OY€Hb 3HAUHTEIbHO, TaK KaK B OCHOB- 
OM CHJIbHO BOs3pacTaeT JHWb dpakuua II]. 

| B sHayvTebHO MeHbleM KOsMueCTBe, HO BCe 2%e OOpasy!OTCA MpOLyKTbI 
(Ouee TutyOOKOH eMomuMepHsalluH, O YeEM MOXKHO CYAHTb NO BOspacTaHHIO 
ppaxunu I wu I]. Hukakux Oouee HU3KONOJMMePHbIX MPpOAyKTOB He OOpasyertca, 
+ 4eM TOBOpHT cTaOHJIbHOCTh dpakuuu O MH OTCYTCTBHE AMasMsyeMbIX MpO- 
\YKTOB pactiiaja. 

| Bbiia MpoBeseHbl aHaJOrMyuHble ONBITH c Apyrol mapTuelit JLHK mocuie Me- 
‘A4UHOTO XPaHeHHA ee B PUusNOOrMyecKOM pacTBope Mpu 0° nox xJopodopMom. 
HccneqoBasloch BulMAHMe OOyYeHHA B Wo3e 70 000 r. CoorsercrByloulue JaH- 
ible IpHBeyzeub Ha pre. | 5 uv B Taba. 1. Hecmorps Ha HeECKOJIbKO HHOK CeKTp 
epBoHayasbHol JLHK, xapaxTep u3mMeHeHHA Tocse O6syYeHHA ObIJI TOT Ke, 
(TO WH B IIpebiyWIMX SKCMepHMeHTaXx. 

| Bosbiuas 203a np oOu1yyeHHu Take 3aTPOHY Ja B OCHOBHOM TOJIbKO BbICOKO- 
JOJIMMEPHY!O YaCTb KUCJIOTbI, B OOJbWIeM NpoweHTe NepeBesA ee B COCEHION, 
IO €llle MOCTATOYHO BbICOKONOJIMMEpHYy!O pakI{Hio. 

_ TIpopegenHoe uccieqoBpanne JaeT, KaK HaM Ka2KeTCA, BOSMOMKHOCTh CeaTb 
JIe@LY!OULMe BbIBOJBI: 

1. Camo . paqnouyBcTBUTebHOH sABJAeTCH HanOoyee BbICOKONOJIMMep- 
jah KOMMNOHeHTa MpupogzHon JIHK. 

2. IIpu o6nyyenun in vitro pacTBopoB sBbicokonosumepHok JIHK axe 
JOJIBINMMH JlO3aMH Y-paguattun (30—70 Thic. r) He NponcxoyUT ryOoKoK Je- 
iomMMepH3aunH JIHK, a B OCHOBHOM HacTyNaeT ee paca Ha HeCKOJIbKO O6- 
IOMKOB, ell€ JOCTATOUHO BbICOKONOJIMMepHBIX. 

3. IlpumeneHHbid HaMH MeTOQ HCCJIEMOBaHHA ABJIACTCA MepCieKTHBHBIM 
(IA u3syyeHHaA H3MeHeHHH JLHK B opranax OO/yYeHHOrO XKHBOTHOIO OpraHH3Ma. 
MccneqoBaHus B S9TOM HallpaBJIeHHH MposoumkKatoTcs. 


MuctutyT Ovom0rMyuecko (dH3HKu Tlocrynuso 
AkayemHu Hayk CCCP 23 VII 1959 


UWHTHPOBAHHAA WIMTEPATYPA 


1A. Bendich, Cold Spring Harbor Symp. Quant. biol., 217(1956). 2 A. B en- 
ich, J. Am. Chem. Soc., 80, 3943 (1958). % A.M. Ky3uu, Has. AH CCCP, cep. 
won., Ne 3, 273 (1957). 4K. S. Kirby, Bioch. J., 66, 495 (1957). ®T. Il. Peop- 
ues, Buoxumus, 24, Ne 3, 472 (1959). &® W. M.Cnutkospekuih, Buodusuxa, |, 
»4,(1956). %E. AvPeterson  H:AsSober, J..Am. Chem. Soc., 78, Ne 4, 751 
1956). § B.A. CtTpyukos, Buodusuxa, 4, B. 6 (1959). 
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Jloxnxann AkafwemMun Hayk cccP 
1960. Tom 130, Ne 4 


BHOPHSHKA | 


HW. A. MHOHTKOBCKHUH u P. WH. KPYPJIAKOB 


O BJIASHUM PEHTTEHOBCKOLFO OBJIYUEHHA BEPEMEHHbIX 
CAMOK HA COCTOAHHE ®YHKUMA BbICLUIMX OTHEJIOB 
ILEHTPAJIBHOH HEPBHOM CHCTEMbI HX MOTOMCTBA 
B NOCTHATAJIBHOM OHTOTFEHESE 


(ITpedcmaeaexo axademuxom K. H. Cxpabunoim 28 VIII 1959) 


B paye uccsleqopaHult, MpOBeeHHbIX Ha KpbICaX, YCTAHOBJICHO, UTO Y B3poc- | 


JIbIX 3KMBOTHBIX, MOABepruiMxca OOJTYYeHHIO HOHH3HPY!IOULHM H3JIyyYeHHeM 


B Pa3JIMUHble CPOKH IMOPHOHAbHOrO Pa3BHTHA, BbIABJIAIOTCA 3HAUMTEJIbHBIE | 
HapylWlenua (yHKWHH BbICWIMX OTeIOB WeHTpasIbHOH HepBHO cHucTeMbI (%). | 
Y TaKUX XKMBOTHBIX OCa6eHa CHJIa HePBHbIX MpOMeccOB, OCOOeCHHO CHHKeHa } 
CHJ1a IpOWeCCOB BHYTPeHHEFO TOPMOXKECHHA, HAPYWIeHbI HX MOLBUXKHOCTH HU ypaB- | 
HoBelleHHOcTb (°,°). Hapamy c 3THM CHWKeHA CMOCOOHOCTh Kpbic K O6yueHH!O | 


B maOupuHte (7~°). 
Y cTaHOBJICHHbIe Ha KpbICax (PakTbI ECTECTBEHHO CTABUJIH BOMPOCbI, HACKOJIbKO 


3aAKOHOMEPHbI OHH HU VIA JpPyrHxX BHJIOB 2#KMBOTHBIX, a TaKKE BHIABJIAIOTCA JIM + 
OHH TOJIBKO BO B3POCJIOM COCTOAHHUM WIM MOTYyT ObITb HaOJIOaeMbI y2Ke B PaHHeM } 


epHoxe MOcTHaTaJIbHOrO pa3BUTHA. 

MetToyauxka. Bepemenuble KpoOJbunxH Ha 23 JeHb OepeMeHHOCTH MoBep- 
ralHCb OJHOKpaTHOMYy TOTaJIbHOMY OOJIY4YeHHIO PeHTTeHOBCKHMH JIydaMu. 
YcuoBua O6syYeHHA: HallpsxeHHe 190 KB, cua ToKa 15 Ma, dusbTp | mm Al 
u 0,5 mm Cu, gosa 400 r, mMomutHocTb yo3nI 16,5 r/mun. 

TloromcrBo O6J1y4YeHHbIX H COOTBETCTBYIOWLUX KOHTPOJIbHBIX 2KHBOTHBIX Opa- 
JIOCb B ONbIT Cc 3 WHA Mocue poxkjeHun. Berwuch HaOsHOMeHHA Hal pasBHTHeM 


2KHBOTHBIX (JHHaMHKa Beca, Ipo3speBaHHe H T. J.), IBHTaTeIbHOH AKTMBHOCTbH, | 


PAQOM Oe3yCJIOBHBIX PeJIeEKCOB, OPHCHTHPOBOUHBIM pehleKCOM Ha 3BYK, BO3- 
HHKHOBCHHeEM HW YIMpO“eHHeM OTPAXHBATEMbHOTO yCOBHOTO petbieKca (10 Me- 
tomuke A. A. Bonoxopa ul. A. O6pasnosoki (*)), ynpowennem nuddbepennnpos- 


TT alOomuie ae 
Bec KOHTPOJbHBIX HM OMbITHBIX KPOJIHKOB B rpamMax 


7luu nocse poxaeHHa 


KoutTpowb 104+:3,4 152+8 0 
‘Onpit * 80+3,8 127-+4+5,5 


210+6,8 | 385+11,8 |819-+-47,2| 1030-+135,7 
199411,5 | 309-420,5 |6527454,5| 709746.0 


* PasiMuve M@%KY CpeqHHMM 3Ha4eHHAMH BeCa KOHTPOMbHBIX VM OMbITHBIX 2KHBOTHBIX 
(kpome 20 Ha) cTaTucrMyuecKu JocToBepHO (p = 0,01—0,05). 


KH HM MepeeIKOH CHPHaJIbHOrO 3HaYe€HHA YCJIOBHBIX pa3ypaxkuTeel. Bcero 
Nog HaOstoeHHeM Opiwi0 34 X%KUBOTHDIX: 20 OMBITHEIX, OOJIYYCHHbIX aHTeHaTaJIb- 
HO, WH 14 KOHTPOJIBHBIX. 

PesyaAbTaTH. OOsyyennbie B aHTeHaTaIbHOM NepHoye Kpombuata 
B OOULEM MMe TIpH pOxkCHHH MeHbUIM Bec, YeEM KOHTPOVIbubIe. Kakux-s1H60 
BHJIMMBIX BPOXKCHHBIX YPOACTB y OOJIYYEHHIX KPOsbYaT OOHAPyKeHO He ObIO. 
Ileperb y OMbITHbIX KPOJIMKOB B Bospacte 5—6 uel Oblia Oosee WWHEHOL, eM 
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OHTPOJIbHBIX. B AWHaMHKe BeCa OMbITHBIX 2%KHBOTHbIX MOXKHO OTMETHTb 3Ha- 
(@JIbHOe OTCTABaHHe NO CpaBHeHHIO C KOHTPOJIbHBIMH (cM. Ta6u. 1). IIpospe- 
we y 30% OMbITHbIX KpOJIMKOB HacTynaso Ha 6—8 jenb, a y 60%, TaK xe 

M Y KOHTPOJIbHbIX,— Ha 9—10 yenb. 

PHeEHTHPOBOYUHHIA pedieKc Ha 3BYK Y OMBITHDIX XKMBOTHbIX BO3HHKall 
bile: B CpequeM Ha 5,1+0,4 1H., ay KOHTPOJbHBIX KHBOTHHIX Ha 7,2-+0,4 WH. 
alllaeT Ha CeOA BHHMAHHE OUCH JVIMTEMbHOe yepKaHHe y OMBITHBIX KpOsH- 
, CHeMMaIH3HPOBaHHbIX peJIeKCOB (YeCAaTEIbHbIX, YMbIBATCJIbHbIX, OTPAXH- 
@JIbHBIX H OCOOeHHO JIM3aTeJIbHbIX), Y KOHTPOJIbHbIX KPOJHKOB K HayauJy 


Taounna 2 


jokasaTemn CTAHOBJICHHA WM PpasBUTHA BBICWIeH HepBHOM ACATCJIBHOCTH KOHTPOJIDHbIX 
H OMNbITHBIX KPOJIAKOB 


| 


Bo3HHKH Bo3HuKH Yunpou Ynpoy Buinag. m0- Ja 
; , ‘ ; : : Mepenen® Burar. 
opuentup. | Hpospena yeu. yeu. Audbde- |nox. peda. Bee aKTUBH. 
pedl., | wye, mHeti peb.s., peou., peny., | crepeoru- |*4 4Y4CTO! 3a 10 mun. 
Het Het couer. couer. na, % OMbITOB (20 mzeHb) 


> |7,2+0,4 19,5+0,3 |10,1+0,6/17,2+2,7 | 32,3+4,8] 1842,6 | 18,4 | 178+-24,7 
r [5,1+0,4*/8,8+0,3 |9,3+0, 28]43,4+4,0*|71,34-5,3*/33,64+4,0] **  |278+49,0* 


| * p=0,02 — 0,01. 
r* Tlepeqenky ocyiecTaumu TombKO 2 KpomMKa. 


eC. KH3HH CiellMaJIH3HPOBaHHble pe*hleKchbl HaOJOLaJIMCb 3HAYHTEIbHO pexe 
H COBCeEM He OTMeYaJINCb, a Y OMbITHBIX KPOJIMKOB 3TH peeKChI epxKasHcb 
i WO 2-Mec. BO3pacTa, OCOOeHHO JIM3aTeJIbHbIe, B BUC CHOHTAHHBIX JIM3aHHH. 
|Y oOmbiTHbIX XUBOTHbIX OTMCUAOCb 8HATHTEJIbHO OOJIbIee KOJIMYECTBO CIOH- 
[HbIX J BHTaTeJIbHbIX AKTOB CPaBHUTEJIbHO C KOHTPOJIbHBIMH. M3 Ta67.2 BUHO, 
) Ha 20 JeHb 2KH3HH ONBbITHBIC KPOJIMKM, MOMEULCHHbIe B aKTOrpat), WaBasiu 
jpeqHem 3a 10 mun. HaOmoqenHH 278-+-19 ABuraTe/bHbIX AaKTOB, B TO BpeMA 
kK KOHTPOJIbHbI€ XKMBOTHbIe TOTO %e Bospacta, AatoT 178-+21,6 (p = 0,01). 
‘Ha6.smoqenua 3a BOSHUKHOBeHHEM H YIIpOUeHHEM MOOKUTEMbHOFO YcOBHOrO 
buleKca y OMNbITHBIX HW KOHTPOJIbHBIX KPOJIMKOB MOKasbIBaloT OTJIMYMA Kak 
PIHHUX, TaK HM JaHHbIX JIA OTCJIbHbIX 2XHBOTHBIX. BO3SHHKHOBEHHE YCJIOB- 
"O petbiekca B CpeHeM y OMBbITHLIX %KMBOTHBIX HaOsORaocb Ha 9,3-+0,28, 
-KOHTPOJIbHBIX Ha 10,1-+0,62 qeHb (pas Hua 3 ecb CTATHCTHYCCKH HE JOCTOBEp- 
). Anasug 2Ke JaHHbIX [JI OTJEMbHbIX 2KMBOTHDIX MOKa3bIBaeT, YTO OTPSAXH- 
PeJIbHbIM YCJIOBHBIM peiekc OTMeyeH y 4 M3 20 ONDITHEIX KPOJIMKOB yxKe Ha 
[eHb; B KOHTPOJIbHOH pyle KpOJIbuaT BOSHHKHOBeHHE YCJIOBHOrO petbieKca 
‘7 jenb He HaOmoganocb. Ha 8 Jenb B ONBITHON rpynne y 3 KpoubyaT HaOmO- 
MOCb BOSHHKHOBeHHE YCJIOBHOTO pedhieKca, B KOHTPOJIbHOH Ke rpynle MHIWb 
1. B ocrambHOM cpOKH BOSHHKHOBeHHA yCJIOBHOTO pedviekKca — Ha 9—12 
Hb — B OMbITHOH H KOHTPOJIbHO rpynnax copnayator. Ecwm Mbl WpoaHasusu- 
eM J\AHHbI€ BOSHHKHOBeHHA YCJIOBHOrO pedleKca 10 KOJIMYeECTBY HEOOXOJHMbIX 
JeTaHHH, TO (akTbl Gomee paHHerO BOSHHKHOBeHHA yCJIOBHOrO pelekca y 
reHaTaJIbHO OGJIYYCHHBIX KPOJIMKOB BbIABJIAIOTCA elle Oouee pebepuo. Tak, 
A BO3HHKHOBeHHA yCJIOBHOrO pedieKca B KOHTPOJIbHOH rpynme Tpedyercx 
pequem 33,7-+2,5 couveraHuli, a [JIA OMbITHBIX KMBOTHBIX 26,0-+1,7 (pasuH- 
© CTaTHCTHYeCKH JocToBepHo: p = 0,05). 

Bo3HHKHOBeHHE YCJIOBHOPO OTPAXHBATENbHOFO pe*eKca B OMbITHOK rpynne 
OMCXOIMT paHbliie, HO yipoueHHe ero OCyYIecTBJIAeTCA OOsee MeJCHHO. 
K, ylIpoveHve B cpeqHeM B KOHTpOe HacTyMaso Ha 51,3+1,4, a y ONbITHbIX 
BOTHBIX Ha 70,7-+38,3 coveTaHul. Jn ypO“eHHA y KOHTPOJIbHbIX XHBOTHDIX 
rpe6oBasiocb B cpegqHem 17,2+2,7 coyeTaHHH, a y OMbITHBIX 44,6+3,8 


= (),01). 
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Eme Oovlee pembecbubie OTMYHA HaOJIOLalWOTCA NpH CONCCTAaBJIEHHN LaHHbl 
OTHOCHTEbHO YHPOVeHHA OTPHaTeMbHOrO ycJIOBHOrO peteKca — juddeper 
UuHpOBKH. B cpeqHeM B KOHTpoue AIA yupowenuA ucdepexuupoBKu TpeOyerc 
32,3+1,8 coueraHul, a JIA OMbITHbIX KHBOTHHIX 71,38+5,3 (p i 0,01). 

O6pamaer na ce6A BHHMaHHe (aKT OTHOCCHTCJIbHO ME€HEWCH NpOuHOcT 
BP€MCHHOM CBA8H Y ONITHLIX KPOJIbuaT CPaBHUTeJIbHO C KOHTPOJIbHBIMH. Toes 
YNPOYeHHA MOOXKUTeMbHOFO yCOBHOrO peieKca Y KPOJIMKOB BbIpad aTbIBé 
ylach DuchepenuupoBka, KOTOpasH NpebABAAAacb B OMbITe 3 pasa, YepenyAC 
¢ TOJOXKUTeMbHBIM CurHasiom. Ilocme nepBbIxX Ke NpelbaBeHHu uddpepeHut 
POBOYHOTO paspaxKHTeIA Y KOHTPOJIbHBIX H ONBITHBIX KPOJIMKOB OTMeuaJIHC 
BbIMaLeCHUA MOJIOXKUTEIbHbIX pecbieKcoB cTepeoTnHia. IIpu sToM 3a Mepnog C¢ 
MepBoro MpHMeHeHHs} DuddepeHUMpOBKH JO ee yMpoueHHA yY KOHTPOJIbHBI 
KPOJIMKOB Bbillalo B cpeqHem 18% MonO*KUTebHBIX pecbieKcos. Y OMbITHBI| 
*KMBOTHBIX 3a 9TOT MepHog BbIMaO 33,6% NOMORKUTEbHBIX PEJIEKCOB. 

Tlocue ynpouenusA CTepeOTHMa NOMOKUTEIHBIX H OTPHIaTeIbHbIX YCJIOBHBI 
peleKCOB ObIJIM MpOBeeCHbI OMBITHI C MepeeKON CHPHAaJIbHOTO 3HaYeHHA pasfpe 
»“KuTeseli. KOHTpOJbHbIe KHBOTHbIC CMOTVIM OCYMLECTBUTb Nepegemky. B cpeqHe 
win sTOrO uM MoTpedoBavicch 18,1 onbiros. BouJWMHCTBO OMNbITHBIX KPOMHKG 
epeqesKy CHFHaJbHOTO 3HaYeHHA paslparxkuTeeH OCYyIMECIBHTb HE CMOTK 
HECMOTPA Ha MpoBexenne OoNbwWoro KOMMUECTBa ONbITOB. Jub y 2 KpOMHKO 
OHa Oblula OCyIlecTBIeHa, HO Ha STO MOTpeOOBaOCb 3HaYHTEJIbHO OOVIbLIE 
KOJIMYECTBO OIIbITOB, 4M Y KOHTPOJIbHbIX XKMBOTHBIX (23—34 ompita). 

Anamm3 MOJy4eHHBIX J@HHbIX MO3BOUIA€T HAM BbICKa3aTb MOMO%KEHHE, YT 
OOlyYeHHe HOHHSHPYIOULMM W3JYYeHHeEM B aHTeHATAIbHOM TNepHoze Hespevic 
POX LalollHXCA YKHEOTHHIX OKA3bIBaeT 3aJePpKHBAIWMLee BJIMAHHE Ha NOCTHATAJIE 
Hoe CO3speBaHHe KOpbl. OO STOM TOBOPAT Takve (PakTbl, Kak Oomee AMNTeIbHO 
COXPaHeHHe CIe€WMaJIM3HPOBaHHbIX Oe8yCJIOBHbIX pedlekcoB, OoOvbWwat BE 
raTeJIbHaA AKTHBHOCTb, Ooee MeQVIEHHOe YIMpOueHHe MOJOKHTEbHOFO YCJIOE} 
Horo pedhieKkca HU Ooulee MeqeHHOe ynpoueHue AHdpepeHUMPOBKH Y OMIbITHBI| 
2KHBOTHBIX CPaBHHTeJIbHO C KOHTPOJIbHbIMH. Oco6eHHOCTbIO BBICWIeH HepBHO | 
JCATCJIBHOCTH STHX XKHBOTHBIX ABJIACTCA CHMKCHHE CHJIbI H NOJBHXKHOCTH Hep 
HbIX TpoleccoB. OO STOM rOBOpAT WaHHble O BbICOKOM NpOlleuTe BbillaqeHuh nC, 
JIOKUTEIbHBIX YCJIOBHBIX pedJIeKCOB B CTepeOTHMe H O HEBO3MOXKHOCTH MOT 
YHTb Mepesesky y OOJIbUINHCTBa KpOJIMKOB.]/.aHHble OTHOCHTeNbHO Oovee paHHer, 
BOSHHKHOBCHHA OPHeHTHPOBOUHOrO pedhuleKca H OoOsIee paHHero BOZ3HHKHOBCHH 
yCJIOBHOrO pethieKkca y OMbITHbIX 2KHBOTHbIX MOFyT ObITb OObACHEHLI B CBeT| 
2BOJIONMOHHOK MUSHOJIOrMH KaK BO3BpaT Oovlee NPHMHTHBHbIX CBAZE€H NOAKOP) 
KOBbIX OOpa30BaHHi BCJIeICTBHE 3aMeMJIeHHA CC3peBaHHA Kopp (1,?). Ka, 
H3Be€CTHO, MpOspeBaHHe OTParmkaeT CTEMeHb CO3PeEAHHA KOPKOBOFO KOHIa 3p 
TeJIbHOrO aHasusaTopa. MoxHO JOMycTHTb, YTO XOTA BOSZeHCTBHe HOHHSUpyke 
ulerO U3JIYYCHHA B aHTeHATaJIbHOM TlepHojle H 3aepKUBAeT NOCTHATAJIbHOe CC 
3PeBaHHe KOPbl HE3speJOPORMalOUlMXCA XKMBOTHBIX, HO Ha HEKOTOPbIe KOPKOBbI 
OOpas0BaHNA OHO JelicTByeT HM CTHMYJIMPYIOULe, BLISLIBAA HX Oovlee ObicTpoe CC} 
3peBaHne. + 


VucTuTyT BbICWeH HepBHOM eaTeubHOCTH Iloctynuso 
Axaylemun Hayk CCCP 27 VIII 1959 
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BHOPHSHKA 


UW. B. CMAPHOBA 


IMAHHE TEMMEPATYPbI BO BPEMA OBJIYUEHHSA HA JIYYEBY!O 
PEAKILMIO NAPAMELLMM 


(ITpedcmaeaeno axademuxom A. JI. Kypcaxoeoim 12 VIII 1959) 


Panee 6blIO H3y4eHO BJIMAHMe TeMMepaTypbI B MepHoy WocTe C6yyeHuA Ha 
Hi JyueBow peakiluv NapamMewut. Bpiio noka3saHO, YTO H3MeHeHHe TemMMepary- 
| B STOT TlepHOd CHJIbHee CKA3bIBAeTCA Ha TEVCHHH MpOWeCccOB BOCCTAHOBJICHHA, 
Mi Ha pasBuTHH Noppexyenua (1,7). CyntecrBeHHbI MHTepec JIA NOHMMAaHHA 
(\AHU3Ma IIpOleccoB AecTpyKUMH MpercraBseT coboh u3ayyeHHe BIMAHMA 
MlepaTypbl B MOMeHT OOvIyueHHA. 

JIuTepatypa, MocBallenHad stTomy %4 kowmp 


Hpocy, o6uupHa. BowbuiMHcTBo aB- 20 

OB IIpHIIO K 3aKJIOUeHHIO, ITO 

HMKeHHe TeMIlepaTypbl B MOMeHT ' } 
JIYYeHHA YMeHbllaeT paNall\uOHHOe gh- 
| gee HOBOPOXKLCHHIX MH B3POC- 

X MbilueH (*), GakTepuii u pox x«Keli 

(8), KOKH MuJeKonUTatouux (‘,°). Oz- 4 (OR SEs aie 
KO STOT S*PekT He Obl OOHapyKeH Qo 10 vis) 30 G 
aaryikax (°) H JIMYHHKaX aM@H- Puc. 1. Vamenenwe temma jenenus napame- 
a (rey, WMH B meppble cyTKH mocae o6yueHHs B 
B wacrosmei pa6ore usytanacb mose 100 Kr Mp pa3HBIxX TemmepaTypax 


BHCHMOCTb BeJIMUHHbI palvallMOHHOrO 
BPp@KCHUA OT TeMIepaTypbI BO BpeMa OOyueHHA. JLJIA OMbITOB Obi B3ATHI 
Tamecium caudatum, KOTOPbIe BeHCb MeTOJOM OJMHOUHOTO KYJIbTHBUPOBa- 
a (11) B cpege JlosuHa-JIlosuucKoro (12) mpu Temmepatype 21—22°. O6.yue- 
€ IIPOBOAMJIOCb B CTCKJINHHOM CTaKaHunke Ha alinapate PYII-1 upu caenywo- 
ix ycuoBuax: 190 KB, 15 ma, 6e3 dubTpa, MoMHOCTS WosbI 4250 r/muu. JLo3pi 
mysenua: 100 u 150 xr. Tlapamenun (100 u 330 mryx B O,! ma cpegp JlosuHa- 
3MHCKOTO 6e3 NenToHa mpuH 100 u 150 Kr cooTBeTcTBeHHO) OOly4asIMCb pH 
umepatypax 0; 12; 14; 20; 29; 33; 36 u 38°, a sarem comepxKanucb mpu 21— 
. KpuTepHxAMM BJIHMAHMS TeMMepaTypHoro (PakTopa CJIYKVIM BbIKHBaeMOCTb 
aay mlocule OOJYYeHHA, a TaKXKe TeMIM J[€JICHHA M BbIXKHBAeCMOCTb B MepBble 
ToculeqyrouHe 4 — 5 CyTOK KyJIbTHBUpOBaHHA. KouTpoviem culy2xKHJIM HeOOy- 
HHbIe WapaMellHH, COepKaBWINecA B TeX KE YCOBUAX. OKCICPHMEHTH! KarK- 
H CepH MOBTOpAHCch He MeHee 3—5 pas. Ha kamxygylo TOUKY oMpeleleHni 
HXOWMIOCb He MeHee 100 UHey30pHi. 
M3meHeHne Tema JeJICHHA B MepBble CyTKH Tocse Ce ai B jose 100 xr 
JaSHbIX TEMMepaTYPHbIX YCJIOBHAX TIpemcTaBseHo Ha puc. |. Moxuo BuyeTh, 
) C NOBBILNEHHeM TeMIMepaTypbI BO BPeMA OOJIYYeHHA UYHCJIO nenennii mapame- 
i 3a MepBble CyTKH Mocwle OOMYYeHUA SHAUNTebHO yMeHbIlasocb, a pH 36° 
9TO BPeMA KeTKa He COBeplna HH OLHOTO ZeTeHuA. HopMasusalluaA Tema 
ICHHA TAaKKe 3aMeMAach y Napamelnh, OOJy YeHHBIX IipH Ooulee BbICOKHX 
AepaTypax MO CpaBHeHHIO C HOpMasIM3allHel y OcoOeH, OOMyYeHHBIX mIpH 
nee HU3KUX TeMMepatypax (puc. 2 a). Tak, mpH TemilepaType oOyueHHA OF 
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off 
TeMI JeleHHA MOCTHTas TaKOBOrO B KOHTpOsle y2ke Ha 2—d CYTKH, MpH 14 | 


q 
| 

fo} 
Ha 3, a mpH 36° — wnlb Ha 7 CYTKH. | 
TlpoqomKuTeNbHOCTh BpeMeHH JO HacTyMIeHHA TepBoro MOcwJe osaysam 
JeleHHA TakoKe OOHapy2KWwla IpAMY!IO 3aBHCMMOCTb OT TemMepaTypbl BO BpeN 


o6myyeHnna (Ta67. 1). 
Ta6auna f 
OruHomleHHe BpeMeHH OT HauaJla HHKYOalun WO HacTyNJieHHxA nepsporo event 


Jin OOMYUCHHBIX MapaMellu K TOM 2Ke BeNMYMHE JIA HEOOJYYCHHBIX TapaMe- 
Mi B 3aBHCHMOCTHM OT TeMMepaTypbl BO BpeMaA OONYUeHHA 


sete ae | 0° | 6° | 12° | 44° 16° 20° 29° 36° 

| Biull 
100 1,8 es a Sirins | 2.6)| 20 | 2,4 | 
150 | _ | 1,1 | Qa ES N85 oe gana 


Jlaa XapakTepucTHKH MOBpexkalculeroO JeHCIBHA paMallun Mp AaHHc 
TemiepaType B MOMeHT OGJIYYeHHA HCHOMb3OBaacb BeuHYHHA P, paBual 
S/Q, rue upu yose 100 Kr u Temnepatype (Bo Bpema OOyyeHHs) O° S—naonlay} 
EBC, a Q—naomagp ABCDE (puc. 2 a). | 


Yo & konmp. 
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/ ye ceed 5 Geym f Zin’ pitt anaes 3 = Gcysr 
Epema nocne obnyveHua 
Puc. 2. BoccraHopseHve Tema Je@eHHA NapaMemmli nocme o6myuenna 
IIpH pa3HbIx Temnepatypax: 1 — 0°, 2— 12°, 3— 14°, 4— 29°, 5 — 
33—36°, a — yo3sa 100 xr, 6 — no3a 150 xr 


IIpu cpaBHeHHu BesHuHHbI P Aa MapaMelul, oO6myueHHbix B Qo3e 100 x 
MIpH Pa3HbIX TeMepaTypaX B MOMeHT BOseHCTBUA, OOHAPyXHBaeTcA MpsaAmas 
3aBHCHMOCTb NOBpexeHHA OT TeMMepaTypbl, MPH KOTOPOH BenOcb O6myyeHU 
(puc. 3). 

Tvu6erb Napameluli cpasy nocie o6syyeHuA Mpu Temmepatypax 0—29° co 
cTaBJauia oKONO 15—20%, mp 38° Bee uAcby3opHn NOrHOH Moy ayyom (puc. 4a) 
B TO %Ke BpeMA KOHTpOMbHbIeE ocoOH, cosepxKaBluueca mpu 0 — 38 
B TeYyYeHHe BPeMeHH, paBHOTO Mepnory COJYYeHHA, BbIKHBaIM NOHO 
cTbio. B nepBble CyTKH liceyie O6uyueHHA pH TemMepatypax O—16° (puc. 4 
rHOeiM He HaOsOMaCch, HU TOMbKO Mpu 338—86° ona pocrurana 20%. E 
JaJbHeKIweM 3a 5—6 jHeH BbIKHBaeMOCTb OCTaBaslacb MpakTHYecKH MocTO 
AHHOH. 

Tipu NoBbIWeHHH Jo3bI paluallun, T. €. IPH yBeAMYeHHH HaHOCMMOrO NOBpEx 
ACHHA, XapakTep BJIMAHMA TeMMepaTypbl BO BPeMA OONYYeHHA OCTAaeTCA TEM 2%xKE 
Jlenenne uncysopul nocae o61yyenua B Zose 150 kr B eppble CyTKH MOUTH TOM 
HOCTbIO HO aBANOCb Npu BcexX Temmepatypax. Ilocwenyroulee BOccTaHOBMeHH 
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ema J\@JICHHA SHAYHTEJIbHO 3aMeMVIAJIOCb IIpH MOBbILIEHHH TeMIepaTypbIl BO 
pema OOlyueHHA, TaK YTO NOJHAaA HOpMaJM3allua pu O° HacTynana ua 4, 
pu 12°—na 5, a mpu 29°— ua 6 cytku (puc. 2 6). AHasorMunyt0 3aBHCHMOCTD 
OKa3aJla JJIMTeJIbHOCTb BPe€MeHH JO HacTyI- ss 
‘HHA MepBoro Nocie OOJlyYeHHA eleHHsA iff / 
aon. 1). 
Benuuuna P npn jose 150 kr Meusetca c 
OBbILIe€HHeEM TeMIepaTypbl TaK 2%e, KaK pH | 4g 
ose 100 xr(pue. 3). Tn6enb mapamennit 
elOcpeCTBeHHO Tocvie OOyueHHA B Jose SS 
‘50 Kr mpu Temmepatypax O—20° ocraetcn 0 2 70 10°C 
0 f ° 
(pHMepHO Ha ypoBHe 20%, a mpuH 29° ona 
‘opbiluaetca 70 91% ( pric. 4a). B mepspie Caste reeee ets cTeneHH Mopaxke- 
yTku Mloce O6nyueHus roe undysopuii, Hs coh tale Ra 
6uyyaBluuxca pH O—20°, MpakTuyecKH (3) o6syuenua. 7 —yo3a 150 xr, 
fe€ HaOwlojasocb, HO H3 OOuyuaBlUnXxcA 2, 3 — yo3a 100 xr 
(pa 29° xuBbIMH OcTamHch TombKo 18% 
Ipuc. 4 6). B qambueliliem (70 5 cyTOK) BbUKMBaeMOCTb OCTaBaJlaCb HEH3MCHHOIi. 
|IpuBeyeHHble JaHHble MO B/JMAHMIO TeMMepaTypbl BO BpeMA BOsLeHCTBUA peHT- 
(CHOBCKHMH JIyYaMH Ha TeMI eJeHHA WM BbIKMBaAeMOCTh MapaMellu roBopaT 
x ONpAMOH 3aBHCHMOCTH Ha- 
YaJIbHOrO TOBpexKeHHA OT 
TemllepaTypbl, pw KoTOpoH 
BeyeTca OOuvlyueHne. 
CpaBHenne TeHCTBUA 
TeMepaTypbl BO BpemMa Hu 
mocule oOuyueHHaA (puce. 3) 
MOKa3bIBaeT, TO TOBbIlLe- 
Hue e€ B NepBoM culyyae 
BeleT K YCHJICHHIO NosJy- 
yaeMOro paj\Hal\MOHHOrO M0- 
BP@KICHHA, a BO BTOpOM, 
0 oC 0 2 dw 497% ™MaulO OTpaxkasicb Ha pasBH- 
Teunepamypa Co Gpema obnyvenua \ THH_STOrO lmWpolecca, MNpH- 


P ail B a 4 o6nyyenua BOJHT K YCKOPeHHtO Ipolwec- 
uc. 4. BbokuBaemMocTb mapameliit# mocae ‘ 
|pH pasHbIX TemnmepaTypax. a@—cpa3y nocue o6myye- ie BOCCTaHOBJeHHsA. Pesy sb 

iua, © —B mepsBble cyTKH nocue OOmyueHHa. [ —o3a TaTbI NPOBEJCHHBIX OMIbITOB 
| 100 xr, 2 — go3a 150 xr NO3BOMAIOT TMpeAMOJIOXKUTH,. 


1 yTO OOslyYeHHe IIpH TemM- 
lepatypax HM2Ke OMNTHMAJIbHBIX HM Mocselyoulee COsepKanHe OOJyueHHOrO 
#ObEKTA Ip TeMMepaTypaxX BILE ONTHMAJIbHbIX MOMKET MPHBECTH K Oowee Owa- 
OMOyYHOMy TeYeHHIO H HCXOAy MyueBOH peakUMH KJETKH. 


Vuctutyt Mopdosornu 2KMBOTHBIX Tlocrynuso 
um. A. H. Cepeplosa TZN UO? 
Axajemun Hayk CCCP 


| 
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Jloxnagn AkayeMuu Hayk CCcGP 
1960. Tom 130, Ne 4 


H. H. WAMHPO u H. B. BEJIMWMHA 


AHTUBHOTHKH KAK BELJECTBA, H3MEHAFOWIME 
J@OEKTUBHOCTb JIYYEBOFO BO3AEMCTBHA HA KJIETKU 


| 

| 

(ITpedcmaeneno akademuxom A. H. Onapunsim 8 X 1959) | 
TlonoxKUTeIbHbIe pe3yJIbTAaTbI MCMONb30BaHHA AHTHOHMOTHKOB IIpH myye-} 
BOH 6OI€3HH MJICKOMMTAIOWAX BCera OTHOCAT 3a CUeT HX aHTHOaKTepHaJbHOrO } 
nelictsua (1,2). BMecre c TeM HeT QOCTATOUHbIX OCHOBaHHH CBOAMTb OsaroTBOp-| 
HO€ BJIMAHHE STHX BEULeCTB JIMIb K Gopb6e c GakTepHemueH. Emme B OAHOM U3 
PaHHUX pa6oT, re HCHONb30BaJICA TeppaMHIMH, ObIIO MOKasaHO, UTO ero IO-} 
BTOPHOe MpomusakTHYecKOe BBEeCHHe Pe3KO CHMKaeT CMEPTHOCTh OOJYYeH-4 
HbIX XKHBOTHbIX (3), CXOZHbIe pe3yJIbTATbI OblIM MOJYUeHbI HM B ApPyromM uccse-} 
OBaHUM, Te usy4anocb MmpotbusaKTuyecKkoe jelicrBue crpenTomuunHa (*).! 


YCHHBIC MOJIOXKUTEIHbIC PC3YJIbTATbI TPaKTOBaJIUCb C NOSHUMHM anTHOaKTepHaJb-# 
HOrO JIC@HCTBHA AHTHOMOTHKOB. 

Hacrosmaa pa6ora MpeqMpuHAta C WeMbIO SKCNeEPHMeHTAaJbHOTO H3yUeHHA | 
BolIpoca O CyUeCTBOBaHHH HHOTO Me€XaHH3Ma BJIMAHHA AHTHOMOTHKOB Ha 6u0-| 
noruyecky1O sPeKTHBHOCTh JIYYeBOrO BO3eHCTBUA, He CBA3AHHOTO CO CHHKEe- 
HH€M BepOATHOCTH BOS3HHKHOBeHHA HHdekWHH. B KauecTBe aHTHOMOTHKA (VIA 
HCCJI€qOBaHHA Obl BbIOpaH CTPeMTOMHLHH. i 

Cuutaad, YTO JIYSIMM pellieHveM NMocTaBJeHHOH gaauu OyeT ycTaHOBJeHneE } 
HeENOCPeCTBEHHOTO BJIMAHHA CTPeNTOMUIMHa Ha palvOuUyBCTBHTe/IbHOCTh OOWy- 
YaeMbIX KJIeCTOK, B KavecTBe OObeKTA HCCIELOBaHHA Obla BbIOpaHa acllHTHaA | 
KaplHHOoMaQpsnxa y Mplluel. [lokagaTesem NopaxKeHHA B3AT TakOH KpUTepHh, 4 
KaK YaCTOTa BO3HHKHOBeCHHA XPOMOCOMHBIX aGeppallui. 

Meroyuka MepBoro BapHaHTa OMBITOB CBOAMJIacb K clenyiollwemy. Ha 6 geub 
Ppa3sBUTHA aACWHTHOM ONyXOJIM XKMBOTHBIM BHYTPHOPIOWIMHHO BBOAMICA CepHo- | 
KMCJIbIK CTpenTomMuuuH (oT 1 go 10 mr Ha Mbmub) B 0,2 Ma tbu3sMomOrHMuecKoro 
pactsopa. Uepes 20 vac. acllMTHad %KMAKOCTb U3BJIeKalacb W3 Mblllleli Mu pas- 
OaBANACh CTeEPHJIbHBIM PU3ZHOMOFMYeECKUM PaCcTBOPOM Cc AOOaBeHveM rellapuHa 
QO KOHWEHTpaluu KeTOK (7—10)-10*B 1 mm® nu nogBepramacy in vitro y-o6.y-, 
yeHmio (Co®) B gose 800 r. HemocpencrBenno nocae o6myaenua 1,5—2,0 ma 
ACILHTHOH XKMKOCTH MepeBHBaJIOCb BHYTPHOPIOLIMHHO HHTAKTHBIM XKHBOTHEIM. | 
Uepes 24 uaca moce Takoli MepeBuBKU (CpOK HacTyIJeHHA MepBoro JeneHuA 
OOJIYYeHHIX KJI€TOK) 2%KHIKOCTb H3BJIeKasacb HU U3 Hee IPHFOTOBMAJIMCb Ma3K4, | 
KOTOpble (PUKCHPOBaMMCb METHJIOBLIM CHHPTOM HM OKpallHBaJIMCb MeTHJICHOBOM 
cuHbio m0 Kennepy u IWroxunrepy (°). [logcaurpranoch ync0 HOpMaJIbHBIX | 
aHaas M aHatas C XPpOMOCOMHBIMM HapylleHHsaAMn. | 

OpPekTuBHocTb jelicTBuA CTpelTOMHUMHA ONpexenAnach MyTeM BbIaHCe- | 
HMA Tak HasbIBaeMoro Kosphulnenta saute (K). Kosddunnent K pasen | 
OTHOMIEHHIO PpasHOCTH MpolleuTa anatas c aOeppal\MAMM B KOHTPOVe M OMNBITE K | 
MIpoleHTy avathas c adeppallusmu B KOHTPOJIbHOH rpynne (ombIT — cTpenTo-, 
MHIWHH ++ OO/yYeHHe, KOHTPOJIb — TOMbKO OGmMyueHHe). 

B oHOH MOBTOpHOCTH MpocunTHIBaOcb no 100—300 aHada3 B OMbITHOH u 
KOHTPOJIbHOH rpymmax. Heo6xoqumo yKa3aTb, YTO HMema MecTO GOovIbIIad Ba- 
pHaOHIbHOCTb B S*PPeKTHBHOCTH JeHCTBUA CTPeNTOMMILMHAa OT NOBTOPHOCTH K 
moBTopHoctH. TlocmeqHee ObiI0 O6ycuIOBEHO PANOM IPHYHH, H3 KOTOPHIX cyue- 
CTBCHHOe 3HaYeHHe, MO-BHMMOMY, HMela BapHall\M KOHIeHTpalluH aHTHOHO- 
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Ka B aCWHTHOW 2kHAKOcTH. Tak KaK KOJIMUeCTBO Nocweg_Hell U3MeHAOCh OT 
ppl K MBIIIM, TO yxKe STO OHO CO3faBaO TPyAHOCTb NOJyYHTb — MmpH BBe- 
HHH TeX We CaMbIX [03 CTPeNTOMHUMHa — OJMHAKOBYIO ero KOHILeHTpallHio 
@aCIIMTHOH *%KuAKOCTH. Jia Toro UTOObI B KaKOl-TO cTeleHu yuecTb STOT (bak- 
[P, KOHMeHTpalMA CTPeNTOMMUHHAa B KaxKOH MbIIIM pacc4YHTLIBaach UCXOsA 
oObemMa BCeH aCHHTHOM *xXHAKOCTH, ONPeNeABLUCHCA IIpH 3a60e %KHBOTHBIX. 
P3YJIbTaTbI SKCIMePHMEeHTOB IipemcTaBeHbI B Taba. 1. 


Wengen 4 


Uncao Uncwt0 
/HILCHTpauHa Uucso W3y4. aHa- |Kosddurnu-||Konnentpayua}| Uncno w3y4. aua- |Kosdduyn- 
NOBTOPHO- das B €HT 3alllu- |} cTpenTOMHIH- | MOBTOPHO- cas B CHT 3alllH- 
cTen ONbITH, — THI (K) Ha, Mr/mMa * cTeh ONbITH. Th! (K) 
rpytinax** rpynnax ** 
38 400 +0,07 2,0—2,5 3 313 —0,28 
"e 0 a oet 2,5—3,0 2 500 =={)}, 40) 
+0,0 3,0—3,5 2 466 0,16 
3 340 0,07 4s 


* PacueT KOHICHTPallHH CTPeNTOMHIHHa Ha OOBEM ACILMTHOM %KHAKOCTH B H3BeECTHOH 
(pe OlpaByaH TeM, YTO HMeeT MeCTO H3OuPaTeMbHOe HAKOMMeHHe AHTHOMOTHKOB B OMNYyxo- 
‘oH TKaHH (°). IIpH oTHeceHHM KOM4eCTBa CTPeNTOMHILHHa He K KOMMYeCTBY aCILHTHOL 
I[KOCTH, a K OOULEMY BeCY MBIUIM C ONYXOUbIO, KaKaA H3 MpHBeeHHbIX B TaOMMUe KOH- 
JHTPallM OJKHAa ObITb YMeHbIeHa IIpHMepHO B O pas (MoMmpaBka AaeTCA UCXONA M3 Cper- 
: MBIMeH, HCMOJIb3OBaHHBIX B OnbiTe (20 r) uw cpemqHero BeCa acILHTHOM *KUKOCTH 
r)). 


_** B KOHTPOJIbHBIX Ppymnmax Oplo usyyeHo 1809 anadas. 


PaccmoTpeHue JaHHbix TaOul. | yKa3bIBaeT Ha TO, 4TO, BO-IepBbIX, CTpeli- 
/MHUMH MOJMuLMpyer SPMeKTHBHOCTb JIyYeBOrO BO3JeHCTBHA; BO-BTOPEIX, 
hpaxtep W3MeCHeEHHA, €fO CHa 3aBHCAT OT KOHI[eHTPallHH aHTHOHOTHKa. Tak, 
DH MaJIbIX KOHIEHTPalluAX MpelapaT BOOOMLe HESPeKTHBEH, 3aTeM BbIABJIAeT- 
I ero 3allMTHOe JleHCTBHe, MaKCHMYM KOTOpOrO (CHH2KeHHE YMCA XPOMOCOM- 
he aOeppallu IpwMepHO Ha OJHY TpeTb) WOcTHraeTCA MpH KOHIeHTpalluu 
hpentomununa 0,5—1,0 mr wa | Ma aclHTHOK x%uAKOcTH. Hakonell, mpH yBe- 
MYCHHM KOJIMYeCTBA BBOXMMOrO aHTHOHOTHKA MOCJIeHHH HECKOJIbKO YCHJIH- 
ia wyyepoe Mopaxkenne. 

Heo6xoqHMO OMHOBPe€MeHHO YKa3aTb, YTO BBeseHHe aHTHOHOTHKa Oe3 MO- 
Temyroulero O6JIyYeHHA HHKAKOFO BJIHMAHHA Ha YaCTOTY BOS3HHKHOBeHHA Xpo- 
OCOMHBIX aOeppallui He OKa3biBaeT (B IpHcyTCTBHN aHTHOHOTHKa 4,0-L0,9% 
DOMOCOMHBIX aGeppalui, B ero oTcyTcrBHe 5,5-+1,6%). 

_ TipupegqenHoe omvcanve 3aBHcuMocTH siPekTa [elcTBAA CTepMTOMHUMHAa 
[ €fO KOHILeHTpalWH paccCMaTPpHBaslOCb HaMH KaK OPHeHTHpoOBouHoOe. OcTo- 
OX%KHOCTh B OMCHKE OpeleAach, Tpexkre Bcero, OObIWOH BapHaONJIbHOCTbIO 
€3YJIbTaTOB OTJCJIbHbIX 9KCIePHMeHTOB, O KOTOPOH TOBOpUJIOCb Bbillle. Ycra- 
OBJICHHBIE OCOOCHHOCTH JelicTBUA CTPeNTOMHIMHa JOCTATOUHO YeTKO BbIABH- 
HCb JIMIIb TIpH pacCMOTpeHHH CpeHHX 3HayeHHH. Ilostomy 6blJIa IpoBe- 
eHa elle CepHA IKCIEPHMEHTOB, KOTOPy!0 MbI CUHTA€M OCHOBHON, Tle HCIOVIb- 
OBalaCb H€CKOJIbKO BUJOH3MeHeHHaA MeTOAHKa. 

AcUMTHad %KHYKOCTh JIA OOMyYeHHA Opasacb OT HKHBOTHBIX Ha 7 JleHb pas3- 
MTHA ONYXOJIM, MPHYeM B OMBbITHbIE MpOOb! LOOaBAJICA CTEPHTOMHUMH H3 pac- 
eta. 0,2—10,0 mr/mu. 

STM KOHILEHTPallHH CTPeNTOMHIULHHA ObIIM AHaJIOPHYHbI TEM, KOTOPbIe HCIOJIb~ 
OBAJIHCb B IIPeMMeCTBYIOULEM SKCIMeEPpHMeHTe (IPH YCJIOBHH, YTO KOJIHYeCCTBO 
rPeNTOMHUMHa OTHOCHTCA He K OOUeMy BeCy MBIIIM, aK Becy aCIHTHOH 2K 
ocTH). CMecb HHKyOupoBasacb B Teyenue | yaca pu 37° 4 380 MHH. TIpH TeM- 
epaType Tafollero JIbfa, Nocie yero HW MpOBO_HJOch obsyyeHHe. IIpu 9Ton 
eTONMKEe JOCTHIaacb TOUHAA, KOJIMYECTBEHHAA, MOSHMETPHA CTPeNTOMHIIMHA. 
locuie OOTYYEHHA ACWMTHAA XHKUAKOCTb B KOJIMYECTBE 1,5—2,0 MJI BBOHIAach 
pillaM BHYTPHOPIOWHMHHO. B ocTasbHOM MeTOLNKa paOOTb! HE OTIMYAaCb OT 
ol, KCTOPa OblJia 13,/102%KeHa IPH ONMCAHHH MpesWecTBYIOWLerO SKCIEPHMeHTA. 
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Pe3ysbTaTbl OCHOBHOM CepHH ONbITOB TpescraBJleHbl B TaON. 2. iV 
Jlanuble, MpHBeseHHble B TAO. 2, MOJIHOCTbIO COracylOTCH C TEMH, KOTO 
pble MOJyYeHbI B MepBoli cepHu oMbITOB. CTpenTOMHIMH MpOABHA ce6a H sect} 


TaoOwul ame 


KouueuTpalyva Uyca0 BapuauT Uncao H3y- ponent aHa- Kosdounnen’ 
Pe oe moBropHocTeh 9KCHepHMeHTa |YeHHEIX aHadas se See 3auluTb (K) 
0,2—0,5 6 KouTpoub 600 53,3+2,0 
Onuit 607 47,0+2,0 +0,4 
0,75—1,0 15 KouTpovib 1412 45,4+1,3 
Onuit 1659 25,344,4 +0,4 
1,25—2,5 4 KouTposb 400 47,0+2,5 
Onpit 400 40,042,4 +0,4 
5,0—10,0 10 KouHTpoub 967 46,0+1,6 0.4 
Onbit 967 65,7+1,5 x 


\ 


IIpH HaMMeHbllei 43 HCHOMb3OBaHHbIX KOHICHTpalun 
TO BECbMa He3HaudHTeIbHOe. C yBeIHYeHHeM KOJIM} 
yeCTBa CTPeMTOMHIHHa HaGsloqaeTca CHW KeHHG) 
yaCTOTbl BO3HHKHOBCHHA XPOMOCOMHBIX adeppallHi) 
MIpHMepHo Ha 45%, OTOT 3alllHTHbIM sdPexT cTa 
TucTHYecKH jocToBepeH (Maze = 20,141,7). Orme 
THM, UTO MaKCHMaJibHO BbIP@KEHHDIH 3allHTHbIM 3! 
/ 3 3 eKT HaOsloqaeTcH Mp HCNONL3OBaHHM Mpenapaté 
Ove B JOBOJIbHO Y3KOM JMatazone 703. IIpu jambHenueM 

Puc. 1. Bauanwe crpenro- UOBBINICHHH KOHI[eHTpallHH CTpelTOMHWMHa UwMee 
MMUIWMHa Ha Oenylo KpoBb Me€CTO yCHJIeHHe MOBper*Katolllero WeHcTBHA paMay 
OOYHeHHBIX MBI: OTHO- yy, 3necb TaKXKe€ HeOOXOJHMMO OTMETHTb, YTO BBE 
IWeHHe YHCJIa JICHKOWUTOB 
(8 1 mm? Kposn) B onsite x ACHHE CTPeMTOMHIIMHAa CaMO TIO ce6e He H3MeHsel 
TaKOBOMY B KOHTpoule (He- UACTOTbI BOSHHKHOBEHUA XPOMOCOMHbIX aOeppallHH. 
o6y4eHHbIe MbIWIH). 1—06- TlomyaHB OMMCaHHble BbIllle JaHHble NO eHcTBHK 
ise presage UU CTPeNTOMHIMHa Ha PaHOUYBCTBHTeJIbHOCTb paKOBBIX 
RE the KJI€TOK, €CTeCTBEHHO ObIO MOMbITAThCH BbIACHHTb, 
OCYULECTBIACTCA JIH STOT M€XAHH3M 3al[MTbI IPH TOTAJIbHOM OOJyYeHHN oOpra: 
HH3Ma. 

J{1A peuleHHaA NMOcTaBJICHHOrO BOMpoca HeEOOXOAHMO ObIWIO BbIOpAaTb Takor 
MOKa3aTelb JIYYeBOrO MOpaxKeHHA, KOTOPbIH He Obi Obl CBA3aH C BOSHHKHOBE 
HHeM HA@eKUnH, MMenucb OCHOBaHHA NOJlaraTb, YTO TAKHM MOKa3aTeseM MOry1 
CJIYKUTb H3MCHCHHA, HacTyllalolue B NepHdepHyecKOH KPOBU BCKOpe nocuE 
OOJIYYCHHA  KHBOTHBIX B OTHOCHTCJIbHO MaJIbIX JJ03aXx. 

B cBA3H C STHM MbI H3YYHIM BUIMAHHE MpoPuaKTHYeCKOrO BBEeHUA CTPell- 
TOMHUMHa Ha Oelyl0 KPOBb MbIIleH, OOJIYYeHHIX TOTaJIbHO B Jose 300 r (Co®. 
MIpH MOULHOCTH 7O3bI 290 r /MuH. Jd HCCIeqOBaHHA ObIJIN B3ATbI CaMILbI MbILLULeF 
(144 2kuBoTHBIX) B Bospacte 2—3 mec., Becom oT 19 mo 25 r. CrpentomuuE 
BBOAMJICA 3a 20 Yac. JO OOIYYeHHA, BHYTPHOPIOWIMHHO, B KomMYecTBe 3,5— 
0,0 Mr Ha Mbilub. Tlogcuer eHkounTOB MpoBogusca Ha 1; 3 uw 5 ReHb TMocae 06 
JydeHua, | 

PakTHyecKHe JaHHble, MOMYYeHHbIe B 4 MOBTOPHOCTAX 9KCHepHMeHToR, Mper 
CTaBJICHbI rpatuyeckH Ha puc. |, 

YkaxKeM, YTO BO BCeX NOBTOPHOCTAX ObI MOMYUeH OHO3HAUHbIli PesybTAaT 
CTPCNTOMHUMH MpeMATCTBOBaJI MaweHHiO YHCa JIeHKOWMTOB, Npuyem Garo 
TBOPHOe JeHCTBHE MpellapaTa COXpaHsAJIOCb B TCYeHHE BCeX CPOKOB Ha6uIO 
JeHHA. 

Takum o6pa30M, Ha OCHOBaHHM PaCCMOTPeHHA Bceli COBOKyMHOCTH MIpen 
CTaBJICHHbIX B CTaTb€ MaTepHaJIOB MOXKHO CUMTATb JOKasaHHbIM, YTO cTpenTo 
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HUHH ABJIACTCA JeHCTBEHHBIM CpeJCTBOM H3MeHeHHA aqeKTMBHOCTH sJy4e- 
oro NopaxkeHuA KJeTOK. B yacTHocTH, Hp ONpezeseHHOM KOHIeHTpalluu aH- 
rHOHOTHKA OH ABJIACTCA XOPOLIMM 3all[MTHBIM CpefCTBOM, H STO eFO CBOLCTBO 
© CBA3a4HO C M€XaHH3MOM aHTHOaKTepHaJIbHOrO JlelicTBHA. Camo co6oli pasy- 
feeTCH, UTO CKa3aHHOe OTHIOAb HE JOJPKHO PpaCCMaTPHBaTLCA KaK OTPHIanHe 
KeHCTBEHHOCTH CTpeNTOMHIHHa B GopbGe c uNdekIHeH pu yyeBOl GonesHH. 
KakoBb! Ke IYTH BJIMAHMA CTPeENTOMUILMHAa Ha palMOUyBCTBHTEbHOCTD KJe- 
OK? Celiuac MOryT ObITb BbICKa3aHbI JIMIb CaMble OOULHe COOOpaxkenHHA 10 STOMY 
opogy. IlpeyctapenHbili d@akTHyecKHH MaTepHaJl, K COKaIeHHIO, He M03BO- 
IfeT OTBETHTb Ha CJI€QyIOUMe CYILECTBEHHbIe BOMPOCHI: a) JI@KUT JIM B OCHOBe 
aULHTHOTO HM CeHCHOHAM3HpyIOllero WelicTBUA CTPeNTOMHUMHAa eQUHbIli Mexa- 
iu3M; 6) elcTByeT JIM BBEQeCHHbI WpellapaT Ha KJIeTKH JO UX OONyYeHUA HH 
ocae *, 

EcJIM OCTaHOBHTbCA TOJIbKO Ha M€XaHH3Me 3alllHTHOTO JelCTBUA CTpenTo- 
HUMHa, TO TyT MOKEeT ObITh BLICKA3aH PAN NpesnomoxKenuh. Ilpexyze Bcero, 
€KOTOPbl€ AHTHOHOTHKH, CTPeNTOMHUMH, B YACTHOCTH, ABJIAIOTCA AHTHOKHCJIH- 
elaMu. CorsiacHO PAY aBTOPOB, AHTHOKHCJUTEIbHbIe CBOMCTBa aHTHOKOTH- 
OB JI@KAaT B OCHOBE HX 3alIMTHOTO JeCHCTBUA, BbIABJICHHOFO B MOJ[€JIbHbIX OTIbI- 
ax C OO/IYUeHHBIMH JMnHgaMH (*,’). BosMoxKHO, 3allluTHOe JelcTBHe CTpento- 
{{HI[HHa CBA3AHO C eFO CIOCOOHOCTHIO OOPa30BbIBaTb KOMIIIe€KC C Je€30KCHPH60- 
fyKJeHHOBOH KucnoTOH (THK) (°). B 3Tom mMaaHe 3acayKHBalOT BHAMaHHA 
(€@(aBHO OMYOJIHKOBaHHbIe JaHHbIe NO 3JIEKTPOHHOMY TapaMarHHTHOMYy pes3o- 
Faucy, re Oblia HccneqoBaHa JIHK u xomnuexc JLHK co crpentomuluHoM 110c- 
we ux y-o6yueHua (1°). B waTupyemol pa6OoTe yKasbiBaeTca, 4YTO KOMMJIeKC 
¢O CTPe€NTOMHIHHOM yMeHblllaeT BbIXO, pagqukanos B JIHK npu6musnTembHo 
ia [Ba NopsglkKa. 

Hakouell, He HCKJNOUeHO, UTO 6arOTBOPHOe eHCTBHe CTPeNTOMHUMHA HMeeT 
(OT Ke M€XaHH3M, YTO M OMMCAaHHbIM B CJIyYae HCHOJIb30BaHHA STOO BellecTBa 
Ipu o6yuenuu napameunn (71). CoraacHo jaHHbIM pa6otel (!!) crpenTomn- 
MH, BBOQMMBIN Mocwe O6JyYeHHA, BJIMAeT Ha OOMEHHbIEC MpOLMecchl B KJIETKe, 
B KOHEYHOM CUeTe MPHBOJAMHe K YMeHbINeHHIO AJepHbIX NopaxkeHul. 

_ Bce 9TH Bompocbl, KaK H pA ApPyruX, CBASAHHbIX C YCTAHOBJICHHeEM BJIMA- 
HHA AHTHOMOTHKOB Ha PaHOUYBCTBHTEJIbHOCTb KJICTOK MJICKOMMTAIOWHX, Ha= 
KOJATCA B Tpollecce H3yyeHHA. 

_ B 3aks0ueHHe aBTOPbI BbIPakKaloT OOVIbIy!O OaroapHOCTh 3aBeyIOUleMy 
maOopatopHeH BcecotosHoro Hay4HO-HCCJIeAOBaTeIbCKOTO HHCTHTYTa aHTHOHO- 
rukosp A. C. XoxwoBy 3a moGesHOe NpesocTaBseHve XHMMYECKH YACTOrO Tpe- 
JapaTa CepHOKHc/IOrO cTpenTomunuHa. 
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* JlanpHelimiee UCceqOBaHHe MOKa3al0, ATO CTPeNTOMHUMH TeHCTBeHeH H MIpH ero BBeze- 
HM tocne oOyueHHsA. 
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yeH-xoppecnonzent AH CCCP A. H. BEJIOSEPCKMH 


W3Y4EHHE KHCJIOTOPACTBOPHMbIX HYKJIEOTHOB 
AZOTOBACTER VINELANDII B 3ABHCHMOCTH OT BO3SPACTA 
KYJIbTYPbI H A3OTHCTOFO KOMIIOHEHTA CPE/{bI 


B nactosieH paOoTe HaM MpefCTaBJIAJIOCbh BeECbMa HHTEPCCHBIM JeTaJIbHO | 
W3YYHTb XapaKTep KauveCTBCHHbIX H KOJIMYCCTBCHHbIX H3MCHEHHH OTJCJbHBIX | 
CBOOOJHBIX PHOOHYKJeOTHAOB a30TOOaKTepa B 3aBHCHMOCTH OT CTaqHH pas- 
BHTHA HM OT HCTOUHHKA a30THCTOrO NMTaHHaA. 

VicceqopaiH KHCJIOTOpacTBOpHMble HYKJIeOTHZbI y MOCeBHOH KYJIbTYPbI | 
(2-cyrounan) Az. vinelandii u y a30TpuKcupylouleH KyJIbTypbl, HaxOLAlleics } 
B JlaTeHTHOH (10 uac.), worapHdmuyeckow (24 uac.) H B CTalMOHapHOH daszax } 
PpasBUTHA, aHaMOrHYHO paHee ONMCaHHOMy cHocoby (1,*). B craHoHapHOH dase 
asoTOOakTep BbIpallHBaIcd Ha MOJIeKYJAPHOM (36 4ac.) H Ha AaMMOHHHHOM 
(30 4ac.) as0re mpucyTcTBuH pagMoaKTHBHOrO dochopa (0,5 mMusMKiopH | 
K,HP*#*O, Ha | a). KucsioropacTBopHMble HYKJICOTHIbI SKCTparMpoBasu 3 
CBEXKEBbIPaMeHHOM OakTepHasbHOH Maccbl 5% TpPHXJOPyKcyCHOM KHCOTON | 
(TXY). WM3 TXY-9Kxcrpakta HyKsJeOTHAL allcop6upoBalH Ha aKTHBUpOBaH- 
HbIM yroJib MapKH «KapOopaddun» (UexocoBakua) Cc MocsemyiouleH UX JJIHO- | 
une (40 5 paz), 50% sTaHOJIOM, cogepxamumM 1% ammuaka, M3 momyuen-' 
HOrO paCTBOpa HYKJICOTHBI BbINeIAIH B Bue GapueBblx come (74), 

Pa3yeeHHe KHCJOTOpacTBOPUMBIX HYKJICOTHJOB MpOBOLHIH Cc MOMOLIbIO | 
MOHOOOMeHHOM XpomaTorpauu na cmovie JlaysKc-1 (10x, 200—400 meu, | 
tbopMuaTHas dopma, pasMepbl KONOHKH 15—18 cm X 0,8—1 cm?, o6bemM pak- 
WMH 5 MJ, CKOpocTb TeyeHnHs”A 0,5 Ma/MHH). IlpuMeHamH Meron rpaquenTHoH 
SJOIHH B MYPaBbHHOKHCJIOH cucremMe XawOepta uw mp. (*) B MoquduKaluu 
UImurita (*). CmewinBatoui o6bem papen 250 Ma. OQmtoupyloulue pactBopbl Upo- 
NyCKaJIH B MOCJ€OBaTebHOCTH WM B KOHILCHTPallMAX, YKa3aHHbIX Ha puc. 1. 
Ha OcHOBaHHMM OMTHYeCKMX HVIOTHOCTeli BCeX HYKJICOTHIHEIX (bpakIHi, 43- 
MepeHHbIX TIpH h =260 mp Ha C®-4, crponan a6copOuMoHHy!l0 KpuBy!e 3VII0- | 
uuu. IIpH usmepenuu yenbHOK akTuBHocTu P®? yyKseoTHJOB HCHoOMb30BaTH 
METOJHYECKHE MPHEMbl H pacueTHble KOSPDUIMMEHTHI, IpHBeeHHbIe B MpepEl-— 
myuieli pa6ore (°°). pakuuu, coorspercrByiomlue OmpeqeyieHHOMy MHKY, 
OObeIHHANM, H HYKJICOTHIbI afcop6upoBalH Ha yroubh c Mocme_yiouleli 
HX 3SJIOWMeH AaMMHa4HbIM STaHOJIOM. CrylleHHble 20 HeOobIOrO O6beMa HIM 
AocyxXa alOaTh MCHOMb3OBAaIH WA JaJIbHeHWAX aHaJIH30B HyKseoTHyoB. Mjpeu- 
THPHKANMIO HYKJICOTHIHIX KOMIOHEHTOB MPOBOAMJIM Ha OCHOBaHHH pacmouo- 
%KCHHA IIHKOB Ha KPHBOH S7OWHH (°, 4), TO BeHYHMHaM OTHOMIeHHH abcop6- 
HHH MPH Pa3HbIX AJIMHAX BON:  &75/€26¢q (8), 059/f269 MH €079/S269 0 
WaHHbIM XpoMaTorpauH Ha OyMare Jo HW Nocae KUCJOTHOTO ruypomM3a HYK- 
AeoTHAa, MO YJIbTpaPHOJIeTOBbIM CNeKTPaM B KHCJbIX M ULeNOYHBIX 3IOaTAaXx 
e Oymaru (°), 10 onpezemeHHio a6ubHOTO Hu ObmLerO tboctbopa (°), pH6osbI 
uM Apyroro yrviepoga (") H as0THcTOrO OCHOBaHHA Tp cpaBHeHMM C u3BeCT- 
HBIMH CTaHapTaMu. B calyyae O6Hapy2KeHHA HeOLHOPOAHOCTH NuKa IIPHMeHA IH 
TeEXHUKY MOBTOPHOrO HOHOOOMeHHOrO xpomaTorpatHpoBaHuA cMecH HYyKuleo- 
THN0B Ha JlaysKc-1 B MypaBbuHoaMMouHesoli cucteme (3, 4). X pomatorpatburo 
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OyMare TIpOBOHH B ByX cMecax pacTBopuTeneli: 1) n30mponaHos — co- 
Had kKuCNOTa — Boga (97 : 25 : 28) (®), B KOTOpoH xXopolio pa3syzenAmHCch 
PHHOBbI€ OCHOBaHHA, WHTHAMIOBaA HM YPHHJOBaA KHCJIOTbI, MomyYeHHbIe 
seme rugpomnsa (1 N HCl, 1 vac mpu 100°), 12) nponanot— ammuak — Bona 
10 : 30: 10) (°), B KoTOpOli pasyensnMCcb MOHO-, MH- M TpuocarTE! oMHUX H TeX 
-€ HYKMCO3HOB; WIA STOM Wem scdeKTHBHO UCHOMb3OBaIIM TaKKe U IeKTPO- 
ppe3 Ha OyMare B OopaTHom Oydepe (2°). 
C MoMoubIo xpoMaTorpacuu Ha aHHOHOOOMeHHOM cMoOvie M Ha OyMare KHC- 
DTOPaCTBOPHMBI€ HYKJCOTHAL yaOch pa3eIMTb Ha PAX MHAMBULy aJIbHbIx 


E750). , €260 


5 


Hociib P 
(DAUM 


Sue 


9 
akimud S 


> 


Onmuvecvas nnomuocme 


Fado Q 


Cinna t. I. 
x 


: Vee SPSS a A a ae SN 
ot 125 4 125 4 125 250 125 125 250 MA 
4,0 7N HCOOH 4N HCOOH 4NHCOOH*QZ2MHCOONH, 4NHCOOH+  ¢MHCOOH+O6™M HCOONH, 
+04M HCOONH, 


tr: 1. OmnruuecKkaxt MIOTHOCTh KUCHOTOPACTBOPUMBIX HYKJICOTHAOB M yiebHad aKTHRHOCTb 
k P%* y Azotobacter vinelandii na monekyaapHom a30Te. 30HbI a M 6 — onTHYeCKaa MOT- 
bcTb NlenTHq0oB y Az. vinelandii Ha MonekynapHom a3oTe. (SHayeHHA MMKOB HYK/eOTHAOB 
cM. B Taos. 1). 


OMNOHEHTOB, 14 43 KOTOPBIX ObINO OKOHYATEbHO HCHTHPUMMPOBAHO, a HMeH- 
op: AM®, AJI®, AT® — anenosnu-5’-mouo, aN- u Tpudochatn; TM%, T®, 

@® —ryanHo3uH-5’-MoHO-, qH- u Tpudhochath, YMO, YIP, YTS — ypu- 
i H-’5-MOHO-, JH- uw TpHdochatH; MM® — unosun-5’-monodochat; IM®, 
,2® — wutTugun-5’-moHo- uw Tpudochatn; YOAT — ypugungndbocharate- 
hormoKkosamun, YJLOL (ran) — ypuznngzudociatrmoKko3a (“1M TanaKTosa). 

Kpome Toro, ObIIO BLIABJIeHO 4 KOMMOHEHTA MPeANOMOKATeMLHOK NpUposbl 
puc. 1 X,;— X,). Wuku X,u X35, aBastoumecs, n0-BuyMMoMy, Jucocdonupn- 
MuHykseoTuqom (JITIH) u tpudochonupnzunnyKseotugom (TIIH), Oni 
[H HeCHTHUUNpOBaHbI MO MOmOwKeHMIO Ha aOCOPOUMOHHOH KpUBOH 92 IOLLHH, 
| Take MO H3MeHeHHIO HX CNeKTPOB pH 325 MP BMpHcyTCTBHH Wana 
11). X.— BellecTBO, KOTOPOe BBMJY MaJIbIX KOJIMYECTB He MOTVIO ObITb, TOUHO 
WenTupuuNpowano. luk X4g pacnomarayicd Ha KOJIOHKe B Bue OpaHxKeBoro 
OvIbIa HW ObIJI HCHTHPUUAPOBAH MO NOCMENOBATeJbHOCTH SJIOWWH Kak (aBHH- 
coHOHyKJeoTHA (PMH?). JiIpanukxa(V// uV///) BeiaBasaaM CeOA Kak NpON3sBOI- 
\bl€ YPHHJIOBOH KHCIOTLI MO XapakTepy aOcOpOWHOHHOrO clekTpa H No noBexe- 
[MIO Ha OyMaxKHOH xXpoMaTorpamMe Nocvie rnzpomH3a | N HCl. Baio ycranosue- 
(0, ITO MOJIAPHbIe€ COOTHOWECHHA pallu — a6uJIbHbIN Poctbop — obuLnh ochop 
1: 1:2) B stax dpakuuax cootsetcTBoBamH YJLD. Ha ocnoBanuu marKoro 
\ucoTHOrO rugzposmnsa (0,01 N HCl 5 mun. mpn 100°) Opiim uaeHTu@ulHpoBa- 
yt YVILDAT no aueruarsmoxosamuny (**) uw YILPL (ram) mo rekcose, oOHapy- 
K€HHOH aHTPOHOBbIM MeTOOM (7). Kpome Toro, peakuwua [ue ('*) Ha ypoxo- 
ible KUCJIOTbI TaK%Ke OblJla MOJOMKUTeIbHOH, UTO yKa3bIBasIO Ha TO, YTO CpesH 
|puauHANpocHaTNpONsBOMHbIX He HCKJIOYeHO MpucyTcTBHe ypH_HHLMMOc- 
batrekcyponosbix KucoT (YI®IK). Tocne rugpomusa (1 N HCI, | vac 
(pH 100°), UT® uw YJ, copepxamneca B ooOuIem nuKe—X — X/, 
asneiamn BBHZe ILM® nw YMQ® xpomatorpatuyecku Ha OyMare B CMeCH 
| ane — COJIAHAA KHCNOTa — BOJa; Ip 9TOM B yJbTpaduvosere oOna- 
YKUBAIN JHIUWb cueqbt LIM® (cootsetctBenHo IT®). IIpu pacuere komuyect- 
CHHOFO COLepKaHHA OTAEMbHLIX HYKJICOTHZOB a3z0TOOaKTepa NOIb3OBAaIHCb 
osbbullHeHTaMH MOJIAPHBIX 9KCTHHKUHH, NPHBeLeHHbIMH B MTepatType (°°, 
). W3 qanupix Ta61. 1 BuAHO, YTO KOJMUECTBEHHEIN WH Ka¥YeCTBeHHbIM COCTaB 
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OB 
Komuyectso WH yiembHaat akTHBHocTb P*? KucOTOpaCTBOpHMbIX HYKJIeOTHA 


Azotobacter vinelandii 


Tao6nauna 1 


B crawHonapHol dase 
quy wri # eno eee 
: B nocezs- | B matent-| B siora- Ha Nz na Nyt 
Ee HOH KYJIb- HOU pudmuy. 
a) HykseoTugbl Type case dbase 
os a ya ya. 
ga KOJIHU. KOJINY. KONG. | aad, ye xonuy.| Ye | 
ong 
om 
a eee SS ee ee ee i 
i | ate re | 98 | oe lis) wl ae | a 
Si Ato 0,80 3,86 2,83 0,92 448 1,26 501 
Vv UM 0,32 0,26 0.22 0,37 172 0,50 208° 
| Bag eo | gm) ae | es | as) ie 
xin | Pre 0,48 0,52 0,34 0,24 402 | 0,12 | 483 
I UM® 0,32 0,48 0.52 0,35 123 0.20 176 
D cule bl cule br _- — 
XII he 0,10 0,34 0,28 0,10 — 0,07 — 
IV YM® 0,38 0,27 0,30 0,40 168 0,52 200 
IX YO 0,40 0,15 0,10 0,45 Pn es ee 
_XIV | YT® 0,20 0.54 0,58 0, 23 : oe AG 
"VII YAOAT 0,37 0,52 0,50 0,35 280 F a 
VIII | Yer 0,26 0,40 0,44 0,30 300 0,43 
X NH 0,20 0,30 0,36 0,28 _ 0,20 — 
x | THe 0,25 0,43 0,40 0,24 A 0260 
Xx AjexHJIOBble IPOHSBOAHbIEe — + + + + 
X, | MH (?) “: ++ ++ = = 
VIIL | YO®TK = ae a £ 
Hykaeo3suqMoHodocha Thi 3,00 2,36 2,58 3,18 _— 30d _— 
Hyxkseosupmudbochatet 2,70 4,74 4,60 2,95 — 3,24 
HykneosugTpHhocdhatel 1,53 5,63 4,40 1,67 —_ 2,02 — 
Gey 8 OF SG, det on | 7,20 12,73 14,58 | 7,80 | a | 8,83 | _— 


IIpumMeuauue. Komnyecrs0—B MHKpomMomax Ha 4 fr cyxoro seca OakrTepui; | 
yeibHad akTHBHOCTS P82 — B umMnywbcax B MHHYTYy Ha 1 pr P. 


HYKJICOTHOB H HX MPOMSBOAHbIX 3aBHCHT OT BO3pacTa KYJIbTypH. B KOHILE | 
JaTeHTHOH (ha3bl, T. €. BMepHOL, MpesMecTBy!IOUH KJIETOUHOMY JeJIeHHIO, KOJIE- | 
YeCTBEHHOE COJepKaHHe HW KaveCTBeCHHbIN HaOOp CBOOOLHbIX HYKJICOTHOB a30-) 
TOOaKTepa CYULeCTBeEHHO YBeJIHYHBAaeTCA MO CpaBHEHHIO C MOCeBHOM KyJIbTypoH. 

B waTeHTHy!0 asy pa3sBHTHA PaBHOBeCHe MeKLY HyKeosuATpH- u Hdoc-, 
(baTaMu ABHO CABHHYTO B CTOpOHY HyKJeo3sH~ATpHdochatos. B nepuox akTuB-| 
HOrO pocTa HW pasMHOX*KeHMA (OrapHdMuyeckad dasa) ycTaHaBJIMBaercA TPH, 
MepHOe PaBHOBeCHe MOXY HYKJeO3HAAH- u TpudocdhatTamu, Tora Kak Cc 3aMen-. 
JICHHeEM CHHTETHYCCKHX MpOleccOB B KJeTKe (cTalMOHapHasd chasa) HayHHalOT 
KOJIHYECTBEHHO MpeodsalaTbh HyKMeosHAAMpochatThl. YMecTHO OTMETHTb, YTO O-! 
JA HYKe03HAMOHOocHaTow OT OOUerO KOMHYECTBA CBOOOHbIX HYKJICOTHIOB! 
Ip CTapeHHH KyJIbTYPbl yBeJIMUMBaeTCA, T. €. YTO B Ipowecce pasBuTHA Mpo- 
HCXOJMT YMeHbIMeHHe CTeleHH CocOpHMpOBaHHOCTH HYKJICOTHAHbIX KOMIIO- 
HeHTOB. IIpH aHasMse cocTaBa CBOOOJHBIX HYKJe€OTHAOB a30TOOaKkTepa BHO, 
4TO AaCHMJIOBbI€ KOMIIOHEHTHI 3aMeETHO TpeoOaqaloT Ha YPHAMJOBbIMM H rya- 
HHJIOBLIMH. OOpalitaeT Ha ceOA BHUMAaHHe NOUTH NOMHOe OTCYTCTBHE B HCXOJHOH 
KyJIbType MH B CTalMOHapHOK dase aszo0TobaKTepa II® u LT®, uro corna- 
cyeTcH C MaHHbIMM pAa aBTOPOB WIA Apyrux oObexTosB (°,4). B maTeHTHOM Hu 
JiorapudmuyeckoH dbasaxX HaOwO,aeTCA HeCKObKO MOBBbIIMeHHOe coyepxKaHue 
ILM® u ILT® no cpasuennio c mocesHolt kybTypol. Konuuectso Y PHAMJIOBbIX 
mpousBoqHHIx (YTOAT, YUP) nocruraer sHaunTreibHol BeETHUHHI mepey, Ha- 
YavIOM PasMHOXKCHHA H COXPaHAeTCH Ha BbICOKOM KOJIMYECTBEHHOM yPOBHe B 
TeveHHe sOrapHpMuyecKoH (basbl pasBuTus. B crauHoHapHoli dase IIPOHCXO- 
AMT 3aMeTHOE CHHKenNe ConepKaHHA YILOL u YI@AT, Torna kak KomuyecTBO 
Y]®, nanporus, pesko Bospacraer. He ucK0UeHO, UTO STH KOMMOHCHTHI BOBIE- 
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TCH B AKTHBHBIH CHHT€3 MO/MCaXapHJOB KalicyJibl as0TObakTepa, B COcTaBe 
TOPbIX B CTalUMOHapHy!O (hasy pasBHTHA YBeIHUMBaeTCA COsep%KaHHe Tvi0- 
bl H IJiOKO3aMHHa (14), 

Ha6vojjaemble HaMH KOJIMYECTBEHHbI€ H3MEHEHUA HHAMBHLy auIbHBIX HY KsIeOTH- 
MUX MpPOW3BOJHbIX B WHKJIe PasBHTHA a3s0TOOakTepa OOYCJIOBIMBAIOTCA, M0 
PH BePOATHOCTH, CTeMeHbIO HX PYHKUMOHAIbHOH 3HaYMMOCTH B OMpeseseHHble 
HOAbI XAKH3HENeATeMbHOCTH. KowMuecTBeHHOe cOsepxKaHHe KUCJOTOPAacTBO- 
MBIX HYKJICOTHAOB a3s0TOOAaKTepa, BbIpalleCHHOrO Ha MOJIe€KyJAPHOM H aMMO- 
MHOM agOTe H HaXOjAlerocd B OMHOH HM TOli xe (pase pasBuTUsA (cTalHOHapHas) 
AYHTeJIbHO BapbupyeT B 3aBHCHMOCTH OT HCTOUHWKa a30THCTOrO MHTaHHA 
RO. 1). BosmoxHo, YTO MpeBbIWIeHHe KOMMUECTBA YPHUJOBbIX HYKJICOTHIOB 
HX MIpOW3BOHBIX y agoTOOakTepa, BbIPalleHHOrO Ha AMMOHHHMHOM a30Te, M0 
4aBHEHHIO C a30TPUKCHpyIOlleH KyJbTypol O6ycmoBMBaeT OONIee HHTCHCHB- 
| HM CHHTe3 MoMcaxapHyoB y TepBoli kysbTypp (14). Bompuiee KomHuecTBO 
ITHAHJIOBBIX KOMMOHEHTOB y a3s0TDPUKCHPylolleH KYJIbTypbl MO CpaBHeHHIO 
@MMOHHHHOH, MO-BHHMOMY, COMpsxKeHO co cneuHmuKOH ux cbociomMH,HO- 
| o6Mena. KommuecTBeHHoe mpeo6laanve afeHHOBBIX HYKJICOTHIOB y 
JIbTYPbl Ha aMMOHHHHOM a30Te TO cpaBHeHHio Cc asoTiuKcupylolmle KyvIb- 
|pOH, CBA3aHO C MOBBILICHHbIM ypOBHeM OGMeHxa BelllecTB y nmepsoli (1°), Kpome 
Ls, KaK BHJHO 43 Tal. 1, yelbHad aKTHBHOCTb P®* HyKMeOTHAHbIX KOMMO- 
(HTOB y KYJIbTYPbl C TOMaBJICHHOH a30TPUKCAalHeH 3HAYHTEbHO BBIllle, YeM 
as0TPHKCHpytOuleH, YTO MOXKET yKa3blBaTb Ha YCHJIeHHe MeTAaOOH3Ma CBO- 
| QHbIX HYKJICOTHOB IPH BbIPallMBaHHH a3s0TOOaKTepa Ha AMMOHHHHOM a3oTe. 
pICOKaA yleyIbHad akTHBHOCTh P** qu- u TpHdoctaToB KHCOTOPacTBOpHMbIX 
'KJIEOTHIOB B MepHod POPpMHpOBaHHA HYKJICHHOBHIX KHCJIOT, H OcobeHHO PHK 
', CBHJeTeIbCTByeT O6 HX yuaCcTHH B OHMOCHHTese NocmeqHel. 


MockosckKHit TrocyJapcTBeHHbIH YHHBepCuTeT Tlocrynus0 
uM. M. B. Jlomonocosa 1 X 1959 
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Jloxrnagn AkafeMuu Hayk cccPp 
1960. Tom 130, Ne 4 


Jl. ®. COKOJIOB 


BHOXHMHYECKHE H3MEHEHHS B COCTABE OPFAHHYECKOLO 
BEUJECTBA JIECHOrO ONAA MPH PA3JIOKKEHHH 


(ITpedcmaeneno axademuxom B. H. Cyxaveeoim 20 VIII 1959) 


VInTeHCHBHOCTb pa3JIOKeHHA H MHHepaJvsalluu ONaa npesecuo-KycTapHime| 
KOBOMi JIECHOM PaCTHTEJIbHOCTH 3aBHCHT KaK OT ycvlOBMH cpeybl (TemIlepatypa,| 
OcayKH, adpallua), TaK H OT XHMHYCCKHX CBOHCTB eFo. Hemasyio poulb B 9TOM 
CJIOKHOM Mpollecce HrpaeT MOABHXAHOCTh OTJCJIbHbIX COCIMHEHHH, BXOAWLAX) 
B OpfaHO-MHHepaJIbHbIM KOMMJIeKC BelllecTBa (YIJIeEBOAbI, AMHHOKHCJIOTHI, He-| 
opraHMyeckue CoequHeHHs). Tak, Ip MOBbILIeCHHOM BBbILeayHBaHHl H3 Oflajla| 
couleli KasIbIlMsl H MarHHA, B OCOOeCHHOCTH B HavaJIbHOH cTaquM paciaza eFo,| 
MIpOHCXOJMT HeKOTOPad 3aTOPMOXMKeHHOCTh OMOXHMHYECKHX peakuHl (?,°). | 

TpancbopMallua OpraHHueCKHX OCTAaTKOB 3aBHCHT He TOJIbKO OT XHMHYECKONO} 
coctaBa cy6cTpata (°), HO He B MeHbIUeH CTeNeHH H OT COOTHOIWeHHH Mex LY | 
OpraHHyeCKHMH KOMIOHeEHTaMH MH HeOpraHHueCKHMH COeHHEHHAMH uccuIeqye-| 
Moro MaTepHasa (4-8). | 

JA BbIACHeHHA PAa BONpPOCOB HaMH ObIJIM MpOBeNeHbI JaOopaTopHEle Hi 
NOJIEBLIE OMbITbI (Ha MaJIOMOWLHOM YepHOseMe) MO pa3sJIOX%KeHHIO JINCTbeB yal 
yepemmgaToro HW KuleHa OcTpouucTHoro. [lomeBow OnbIT ObIJI 3aJIOX%KeCH B MOJIOMOH | 
mecHol nomoce Ha 6. JlepKysbcKOH Hay4HO-HCCJIeELOBaTeIbCKOH JIeCHOM cTaH-| 
uuu Mucrutyta meca AH CCCP. B 3acymimupoe BpeMA OMbITHbIC Je AHKH NOMH-| 
BaJIHCb Yepe3s Kable 10 cyTOK peyHOH BOOK u3 pacueta 200 m?/ra. i 

C YBeJIMYeHHeM Pa3JIOKEHUA PACTHTEJbHbIX OCTATKOB B HHX YMeHbUlaeTCcd } 
akTYaJIbHaA KHCJIOTHOCTb, OTHOCHTeJIbHOe H aOCOJIOTHOe COmepKaHHe yrsepor-| 
coep»KallluxX BelleCTB WU, KaK CJI€NCTBHE STOTO, YBeAHYMBaeTCA MpOWeHTHOe| 
COJepKaHne aZ8OTHCTHIX H 3O0JIbHBIX COeCMHHEHFH (Tab. 1). 


DaOnk Heleaeel 


) 

BuIMAHHe MpoOueccoB pasOXKeHHA MMCTbeB Zy6a uw KNeHa Ha KaueCTBCHHBIC UX H3MCHEHHA. | 

Bsato no 100 r muctTbes Ha cocygz (M3 pacueTa Ha aOcomloTHO cyxoe BellecTBO) HH 0 50 F 
KaxKJOH NOposbl B CMecH 


pH (pomuaa Ce N Soububle Be 
: ulecTBa 
Banuant cycneHsHa) { 
OmbitTa } 
a 6 6 a 6 6 a 6 6 a 6 6 [ 
} 
Jluctpa qy6a 5,9 |He onp.| 7,7 | 51,03 |He onp.| 44,51 | 0,918 /He onp.| 1,418 | 6,83 |He onp.| 13,08: 
To »*e n0 nous. 6,83 
douy 5,9 6,2 6,8 | 54,03} 50,16 | 42,68] 0,918} 1,244 1,353 40,02 | 467iarm 
JIveTba KneHa| 5,95|Heonp.| 8,3 | 47,20 |He onp.} 43,35 | 0,873 |He onp.} 4,371 | 8,28 |Heonp.| 15,64 
To xe no mous. 8,2 
ouy 5,95 7,0 7,8 | 47,20) 46,14 | 42,05] 0,873] 4,858 | 4,347 12,94 | 20,2 
Jluctba -y6a TAS ; 
Mu KsleHa 5,95 |He onp.| 8,2 | 49,14 |He onp.| 43,38] 0,896 |He onp.| 4,436 He onp.| 414,96 | 
To *e 0 m104uUB. U5 
douy 5,05 6,6 7,6 | 49,41] 48,03 | 41,44} 0,896] 4,497 | 2,140 12,56 | 10,96 


II[pumeuanua. 1. a—xncxognoe Bemectso; 6 — semlectBo, noxBepruyToe pa3soxKe- 
HMO B TeveHHe 100 que u 6@—B TeyeHne 305 que. 2. B cocygax mo NOUBeHHOMY (poHy 
aHaH30M YUHTHIBaIMCb TONbKO OpraHO-MHHePasbHBIe BeECTBA PACTHTEIbHEIX OCTATKOB~ 
3. C, N H s0sbHBIe BellecTBa ONnpeseAAMHCb B MpoueHTax Ha Cyxyto Maccy. 
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Han6oubuiad norepsx yrviepojcoyepxKallluX BelecTB 3a BpeMs OMbita (yepes 
Hei) BLIABJICHa B JIMCTbAX Wy6a: B cocyax 6e3 NOUBeHHOrO (bona NOTepAHO 
7% C; B cocynax c noupoh 16,4% or ucxoqHoro ero comepxKanua. Han- 
bila NOTepA STOrO KOMNOHEHTA OTMEUAeTCA B JIHCTbAX KseHa (8,2—10,2%). 
deqHee MOOKeHHE SAHHMAIOT COCYyAbI CO CMECbIO H3 JIHCTbeB jyOa M KwJleHa 
{,5—15,6%). Han6onee 6naronpnaATHble yCOBHA B HaKOMJIeHuN a30Ta B 
JlaraiouleicA OpraHHyecKOH Macce yCTaHOBJIeHbl B cocyfaxX C JIMCTbAMH 


Ta6Oauna 2 


MeHeHHe Tpynmoporo cocTaBa B paCTHTeMbHLIX OCTaTKaX IPH UX pasOKeHUH Hu MUHe- 
pamvsauuM (B MpoleHTax Ha cyxylo Maccy) 


j : 
Boyuopac- . iy} HO Ft 
BOnrOb ae Bemecrsa, : ® page seas a 
BeulectBa |9KCTParHp.| & ze OcraTOk | DexKOBpTe © 
Bapuant onpita (cyxott cCnupTo- YZ fo) (KYTHH, Bell. 2 CymMa: 
o6e330u1. Sk tage S35 3 gurnun, | (NX6,25) a 
a o 
OcTaTOK) ae 5 Hop.) fo 
| 25,42 6,15 44540 | 146,92 16,34 4,72 6,83 87,78 
io 72,00 4,23 11,59 | 9,17 | 34,09 8,76 | 13,08 | 92,92 
} %Ke 10 mouB. douy 10,93 4,00 9,43 15,64 31,62 7,88 16,10 95,60 
L eee 26,30 12,57 10399" 16557 13,60 44h 8,28 92,75 
i 9,40 5,25 10,26 | 10,28 32,11 8,73 15,64 91,64 
*e no mous. douy 7,70 5,34 7,87 13,43 30,03 7,71 20,20 92,28 
ere 6a vaca 25,86 9,36 14520 | 16,75 14,97 4,58 soo 90,27 
© 4) 10,10 3,93 9,76 5) Sh 33,77 8,45 14,96 90,88 
2%e 110 MOUB. Pouy 8,17 4,45 7,05 12,33 30,62 7,68 19,92 90,22 
II PHMeCUABH FA. 1. XumMuyecKHH aHasmnu3 PacTHTe€JIbHOTO MaTe€pHasla MPOBeeH MNO Me- 


bITa, Nod gepToH — JaHHble AA NOY pas IOKUBIWIEHCA MaCCbI IPH CHATHH OTIbITAa,; B Ba- 
HTaxX C IIOUBCHHBIM (oHOM TIPHBeACHbI AWaHHbIe MPH CHATHH OTIbITAa. 


re H. IJ. Benbunkopot (1). 2. Haq veproi — qanuble 1A HCTbeB MPH 3aksayKe- 
‘Oa H KJIeHa M0 NOYBeHHOMYy (OHY. OTHOCHTeIbHOe cOsepxKaHne a30Ta Ipe- 
feat NepBOHaYaJIbHOe e€FO KOHYECTBO B 2,4 pasa. B Apyrux *%e BapHaHTax 

‘bITa COMepKaHue az0Ta BOSpacTaeT TOMbKO B 1,47—1,60 pasa. I]pu stom cae-- 
reT OTMETHTb, YTO YBeJIHYeHHe a30Ta B OMHOPOZHOM MaTepHavle, BO-IepBblx, 
PCKOJIBKO 6OuIbllle B COcyyax 6e3 MOUBeHHOrO (oHa, 4eM 10 Pouy, H, BO-BTO-- 
)IX,— BBbIIIe B COCy,aX CO CMECbIO H3 JIMCTbeEB y6a MH KsleHa, YeM B COcyax Cc. 
ICTbAMH J{yOa HM KJIeHa MO OTJeJIbHOCTH. 

_C pa3sioxkeHvem OpraHHyecKHX OCTaTKOB pe3KO YMeHbIWaloTcA B HAX OpraHo-- 
HHEPaJIbHbIe BeULeECTBa, NpHyeM B cocyfax 10 MO¥BeHHOMy (oHy vA Bcex 
IPHAHTOB OMbITa HECKOJIbKO 3aMeTHEe, YEM B cocyzax 6e3 coua (Tabu. 2).. 
_ YMeHbIIeHHe OTHOCHTebHOrO COepKaHHA TeMUILeJVIONO3 (MeHTO3aHbl,. 
KCOMCHTO3aHbI, TEKCO3bI, MOJHYPOHHAbI), B OTAHYHE OT BOLHOPaCcTBOpHMBIX 
CMHCHHM, He IIpeBbilllaer MOJyTOPHOrO KOJHYECTBa OT HX MepBOHAYAJIbHOrO, 
WepxKaHHysA. 

| Tlopegenue peijecTB rpynmbl We0J1I03 IpH pa3JIOMKeHHH OCTATKOB B yKa- 
Lis YCJIOBHAX H€CKOJIbKO OTJIMYHO OT remullemu003. [lo noupenHomy Pony 
epKaHhe HX CHW KaeTcA B 1,2 pasa, a MO OTHOMEeHHIO K rpymnle remulledio- 
3, HaoOopoT, BospactaeT B 1,7 pasa. 

 OTHOCHTebHOe COMep2%KaHve JIMTHHHHOFO OCTaTKa S3HAaYHTeJIbHO BOspacTaeT. 
| C¥eT MOJBHXKHbIX SOPM yrsleBONOB HM BellleCTB, 9KCTParHpyeMbIX CNMPTO- 
‘H3OJIbHOHM CMeCbIO, KOJIMYe€CTBO KOTOPbIX K KOHLLY OMbITa CHMxKaeTCA B 1,5— 
pasa. 

TlowtH oMHaKOBO pa3JIOX*KHINCh 34 BPCMA MOMeBoro ONbITa JHCTbA AyOa 
1.9%) u sucrba Kena (31,5%). Cmecb 43 JIMCTbeB STHX TOPO pas JO*KHACb. 
MuHepamuszoBaacb cla6ee (13,4%), YeM JIMCThA Kak JOH NOPOb B OTIeWb- 
cTH. C yMeHbIeHveM paciaza JYOOBO-KJICHOBbIX JIMCTbeB YMCHbIMAaeTCA B. 
iX MIOTePA BOLHO-PaCTBOPHMbIX OPfaHOMHMHepasbHBIX BelllecTB (Tabu. 3). 
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Ta6auna 3 


Usmenenne. o6ujero coxepxkaHHaA M rpynmosoro cocTaBa OpraHHyecKoro BellecTBa pacTH- | 
T@bHBIX OCTATKOB IPH HX padgsO%KeHHH U MMHEpasMsaluH (B rpaMMax) 


fool 
5 ovo 
: Torepu : Torepu g re Tlorepu 
sich Go) arcane a—6) |% | 8s] (@—6) 
38 5 ~~ 5 s pee 
ees ee 7 o 26 ' x g 
e(/8o)e | ee ee ae 
> s 5 * 5 s 5 * > Sr 5 oO 
EL es o 3) i rs e a FL eS 2 S. 
w = > ss = < BR Ss 5 < ios Sos a aK 
o & FL s s Oo as SS 6, iQ — & og 
5 | ke | ® S| Su poke | caltbse eel) C= ol econ |e eee 
vo os i=q Ss (3) iS rc) ts roy i= SS So 
5 | a i a) are 5 S| 5 | be Ca eee ee ie mk ao 
BueceHHoe Ha ese 
HJIH OCTABII. Ha HE 
Hick BeLeCTBO 4081 | 2781 | 1300 | 31,9 | 4056 | 2778 | 1278 | 34,5 | 4068 | 3525 543 13,4 
B MbIe | 
mati aki Gere 4 1157 568 589")|/ 50/9) | 4482; 546 636 | 53,8 | 1169 824 345 29,9) 
SouIbHbIe 9JIEMeHTbI 120 64 59 | 49,4 415 49 66 | 57,3 447 85 32 27,4 
Caxapa 44 16 25 | 61,0 37 22 15 | 40,6 39 29 10 25,6 
Coo 455 245 210 | 46,2 473 218 295 | 53,4 464 309 155 33,4 
Noour a 4 3 | 42,8 7 4 3 | 42,9 7 5 2 28,6 
BeujecTBa cnupTo-6eu- 
3OJIbBHOK ak- 
paazect we 254 440 AEN | PAA 510 288 222 | 4355 381 245 136 35,7 
Temuess10103b1 465 408 OT NASD 446 403 43 9,6 456 5014 | +45 | +10,0 
KaeruatKa 690 464 244 | 35,4 672 409 263 | 39,2 684 536 145 18 if 
TpygHo rugzpoumn- 
3YeCMbIH OCTATOK 
(aurnun, KyTuH)| 667 | 535 | 132 | 19,8 | 554 | 502] 49] 8,9 | 609 | 657 | +48 |-+ 7,9! 
Benkopble BetlecrBa 193 161 32 | 16,6 480 157 23 | 12,8 186 201 | +15 |+ 8,4 
CymMa OpraHHuecKHx 
BemlecTB. . Jf. « . «| 8303 | 22145 | 1088 | 32,9 | 3426 || 2256 | 1470) 34,1 | 3365 1 2879 486 | 16,9 


IIpumMeuaunue. KovwnuecrBo BcexX HCCJeAOBaHHBIX BellecTB OMpeseneHo B ciyuae 
a@ Tip 3aKsayKe onbiTa, B Clyuyae 6 —NpH CHATHH oMbiTa uepes 2,0 Mec. 


O6paiiaerT Ha ceOA BHHMaHHe cOepKaHHe B pasJiaraloulHXCA pPaCTHTeJIb- 
HbIX OCTaTKaX 3aMe€THOFO KOJIHYECTBA PeNYUMPYyIOUNNX CaXapOB; OYeBHAHO, C 
NOTpeO/leHHeM H BbILMLeIaIHBaHHeM HX aTMOCepHbIMH OCayKaMH UeT TOMO 
HeHHe 3allaca STHX COeMHEHHH (XOTH B MCHbIINX pa3sMepax) 3a CUeT 9H3HMAaTH- 
yeCKOrO paclleleHHA H rHApoMH3a Oosee cOx%KHOTO NO cocTaBy YrvIeBOAHOTO 
KOMIIeKCa. OTHOCHTeIbHOe COepKaHhe PeYUMPyIOULNX CaxXapOB 3Ha¥HTeJIb- 
HO YMEeHBIUMJIOCb TOJIbKO B JIMCTbAX-NogcTuKe AyOa. B mucTbAx-nMomcTusKe 
KJleHa, a TakKXKe HM B CMECH H3 JIMCTbEB-NONCTHJIKH Wy6a HW KJleHa CHHKeHHEe STO 
MOCTHTaeT H€3HAYHTEJIbHbIX BeJIMYHH, XOTA NOTeEPA COCTaBJIAeT JIA TMepBoro 
40,6%, naa Broporo 25,6% oT ucxOHOrO HX KOMHUeECTBAa. STO TOBOPHT O TOM, 
YTO CKOPOCTb pacnajla peyUMpyIOllNX CaXapOB COOTBETCTBYeT CpeqHel CKOpOCTH 
PpasJIOKeHHA OpraHHYeCKHX OCTATKOB. 

[pyma BelecTB CHMpTO-GeH30JIbHOK pakUWu, a TaKKe WeMIOO3a B JH- 
CTbAX [yOa MU KJIeHa, B3ATHIX B OTJCNbHOCTH, PasJlarauucb H MHUHepaJIH30BasJIHCb 
C OJHHAKOBOH CKOpOCTbWO. 

IIpomecc pasvioKeHHA H MHHepasMsallWH CMelaHHbIX JIMCTbeB We 3aMel- 
JIGHHO, HM Ha (OHE HECKOJIbKO NOHHKEHHOM NMOTepH OpraHO-MHHepaJIbHbIX Be- 
UleCTB B CPaBHeHHH C JIMCTbAMH KaKJOH MOPOAbI B OTIEIbHOCTH HMeJIO MeCTO 
HEKOTOPOe YBEJIMYCHHE OTHOCHTEIbHOFO COep2%KaHHA TeMHILEJIIOIIO3, TpPyLHO 
PHAPOJIM3yeMbIX COeIHHEHHM MH a30Ta OerkoB. TakuM OOpa30M, Mpu cmewlennu 
PaCTHTCIbHbIX OCTATKOB Pa3JIMUHbIX MOPO CKOPOCTh MpeBpallleHuaA oOpraHu- 
GecKOro BellecTBa Kak B I€JIOM, TaK H JIA OTJICJIbHbIX COCMHHEHHH 3aMeTHO H3- 
MeHHJIaCb. 

CueqoBaTesbHO, Oosblllad NOTepA OpraHHyeCKHX BelLlecTB, YYTCHHBIX OHO- 
XHMHYCCKHM aHaJIH30M, OOHapy?KeHa y JIMCTbEB-IOJCTHIKH KyleHa HM, Hac6o- 
pOT, MeHbIWad — B JIMCTbAX-MOACTHIKe Wy6a HM KseHa. 
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|Ilo npogyuupoBanuio yrueKucuOTb, KaK 3TO yCTaHOBJeHO JONOHUTeNb- 
H HCCJI€§OBAHHAMH Ce€3OHHOM JMHAMHKH pa3JIOXKeCHHA H MMHepasvsallHH 
AHHUECKHX OCTATKOB, Ha epBOM MECTe CTOHT JeJIAHKa C JIMCTbAMH jly6a, Ha 
Topo oOpasopan, OvlaroxapA aTMocepHbIM OcaKaM H JONOJHHTeIbHOMY 
yIMBy, Oosee NOTHIN COM MOACTHIKU, MpeqoxpaHsAtoulHit B KaKoOli-To Mepe 
|) YCHJIeHHOrO HCMapeHHsA BularW KaK H3 CaMOH pa3JiaraloulelicA MaCCbI, Tak H 
MOBEPXHOCTHBIX CJIO€B TOUBHI. 

| lenauka Cc JIMCTbAMH KJleHa NO HHTeHCHBHOCTH JbIXAHHA 3aHHMaeT BTOPOe 
TO. C ee MOBepXHOCTH B €QHHHUY BpemMeHH BbIfersetca B 4,8 pasa Ooublle 
2, UEM C KOHTPOJIbHOM eIAHKH, HB 1,4 pasa MeHbIle, 4eM C JEJIAHKH C JIU- 
»AMH Jy6a. 

IIpamoi 3aBHCHMOCTH M@KY KOJIMYeCTBOM BbIJeAIOULeHCA YrsIeKHCJOTHI 
epeli OpraHHyecKOro BelleCTBa NP pasJIOXKeHHH HM MHHEePaINsalluH pacTH- 
bHBIX OCTATKOB B IIPHPOHbIX yCJIOBHAX OOHAPYKUTb He yaJOc. 


paee 


Jla6opatopua secopeqenua Tlocrynuso 
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Jlonnanm Akagemunu nayk CCCP 
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MOP®O/JIOCH A PACTEHHH} 


A. H. CJIAQKOB 


O HEKOTOPbIX HCKONAEMbIX CNOPAX MAMOPOTHHKOOBPASHBbIX 


(IT pedcmaeazexo axademuxom B. H. Cyxaueeoim 31 VII 1959) 


{ 


i 


lp cnopoBo-MblIbueBbIX aHasIM3aX IOPCKHX OCafOUHbIX Nopok, AkyTHH 
BeCbMa He€peKO, XOTA OGbIYHO HM B HeOOVIbINOM 4HCJIe, PErHCTPHPyWTCA OYeHb 
XapakTepHble MOpdOJIOrH4yecKH MCKOMAaeMbIe CMOPb! pasWasbHOoro CTPOeHHA, 
onpenensembie m0 atuiacy H. A. Bonxopurunolt (7) kak Leiotriletes bujargi- 
ensis Bolch. u L. incertus Bolch. (puc. 1). 

Ouenb XapakTepeH THM JetbopMallHH 9THX HCKOMaeMBIX clop: pH doccu- 
13 all OHM IipeTepleH CMATHE C MOJIOCOB; NOSTOMY KOHTYPbI .HCCJIENOBaHHBIX' 
cop Bcerfa OKPyFvible WH OKPYTvIO-TpeyroJIbHble, TOUKA COCJHHEHHA sIyueH 
Ue pasBep3aHHA (HHbIMM CJIOBAaMH — MpOKCHMAaJIbHBIM Novoc) BCerya JeKUTH 
B I[eHTPe HJM OUCH OIM3KO OT WEHTPa YIJICULeEHHOK CHOpbl. ITO OblIO OTMeYeHO 
y cop Ha JecATKaX MpeNapaToB, MpHrOTOBJIeCHHEIX B pesybTaTe OOpaboTKH)| 
MHOPHX IOPCKHX MpoO, NOABeprHyTbIX CNOPOBO-MbIIbIeBOMY aHasH3y. O6bI4HO! 
CMOpb!l YIVJIOWeHbI CTOJIb CHJIbHO, UYTO BHYTPeHHIOIO MOOCTh HaOsO,aTb HE 
yaerca, H TPyAHO pelluTb, KakHe 43 MOpdosornyecKHX MpH3HAaKOB, CBOMCTBEH-' 
HbIX 3THM cHopaM, cCwJleqyeT MpHNHCaTb OOOOUKe MPOKCHMaJIbHOM CTOPOHBT' 
cnopbl, a KakKHe— OOoslouKe ee AHCTaIbHOH cTopoHbl. IlocrosHubli THM We~ 
(bopMalluv STHX CNOp pH docchHsalHN (cCHOWWMBaHHe c MosOCOB) yKa3bl- 
BaeT Ha TO, YTO OOOJOUKH HX XapaKTepH30BaJINCb HasIHYHeM JKBATOPHaJIbHOK 
rpaHHlbl, T. €. CTPOCHHE H XapaKTep MOBePXHOCTH OOOJOUKH MpOKCHMaJIbHOK 
CTOPOHbI CIOpbl OTMMUAJIHCb OT TaKOBbIX J\HCTaJIbHOH CTOpOHb! (°). 

B uncae 1pownxX NpH3sHakos sTHx cnop H. A. BowxoputTuna (*) ormeyaert, 
YTO y OOOHX STHX BHAOB «MEY JyVaMH We 3aMeTHbI Oosee NOTHbIe TeEM- 
HO-KeJITbI€ YUAaCTKH SK3HHbIY. Kak MoKasbiBaloT sapHcoBKH crop (pxc. 1), 
KOHTYPbI 3THX YIJIOTHEHHbIX YYaCTKOB SK3OCIOPHA He OOpasy!oT TpPexJyyeBy!0) 
3Be3ly, COMYTCTBYIOWY!O KpadM JIYYeH We pasBepsaHHA, YTO HHOra MOKHO 
HaOOaTb Y CHOP MaNOpoTHHKOOOpasHbIX, a HMeIOT OIH3KHE K OKPYTVIbIM: 
(puc. 1 a, 6) HIM HeMpaBuububle (puc. 16) oveptanua. Bomee Toro, KOHIB Jy— 
vel WeH pasBep3aHHA MOryT BbIXOJMTb 3a KOHTYPbIl 9THX YIOTHEHHBIX yya- 
cTkoB (puc. | @). Bce To craBuT NOX COMHeHVe MpHHalexKHOCTS YNJIOTHEHHBIX 
yuacTKOB 9K30CMOpuA OOOOUKE MPOKCHMaJIbHOH CTOpOHb! cnopHl. He smumeHo: 
OCHOBaHHA MIpeAMOOXRKeHNe, YTO yIVIOTHCHHbIC yYaCTKH SK3OCIOPHA CBOLCTBeH- 
HI IIPHMOJAPHBIM yY¥acTKaM OOONOVeK AMCTAIbHOH CTOPOHbI Cop, a KOHTYPBI 
jyvel MeIK pasBep3saHHA JIMWb HaKJaQbIBalOTCA Ha YIIJIOTHEHHbI ak30crOpHit 
JMCTaJIbHOH CTOPOHBI NpH yMOWeHHu chop up doccusms3annu. OnHako HMeH- 
HO STOT THN Aedopmaluu (ciOWMBaHHe c MoOmocoB), mpucymni cnopam L. 
bujargiensis Bolch. u L. incertus Bolch. u mpupogsamuii kK ucuesHOBeHuIO BHY- 
TPeHHeH MOJIOCTH CMOPbI, NOJITOe BpeMA HE NO3BOUIAJ MpOBepHTb STO Mpemno- 
JIOXKeHHE. 

B 1958 r. I’. K. Semckosoii 6pm MpMBeseHbI JI CNOPOBO-NbIIbUEBOTO aHa- 
¥3a 43 OacceiHa p. Moropuynni (Sixyrckaa ACCP) cpeqneropeKue ca6o cre- 
Me€HTHPOBAaHHble MecuaHuKu. B HeKOTOpbIX H3 STHX OOPa3IlOB, NOATOTOBMeHHBIX 
K aHaJIM3y OObIYHBIM CellapallHOHHbIM METOJOM, COXPaHHOCTb HCKOMAaeMBIX CHOP 
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MIbWIbUbI OKasaacb HCKJNOUNTEbHO XOpollelt, pesKo oTMUAaIOUlelica OT OOBIY- 
HM COXpaHHOCTH Me3030HCKUX CNOp H MblwIbuUbI. Muorve CHOpoBbie Hi MblIbILe- 
(€ 3epHa OKa3aJIMCb XOTH HM MMHEpaJIH30BaHHbIMH, HO NouTH He Jecopmupo- 
HHBIMH H COXPaHHBINMMM OObeEMHOCTb. Cpe TakHX XOpOO cOxXpaHHBIIMXcA 
(op OblIM H CMOpsl, KOTOpble MpH  paccmat- 
[BaHHH HX B MOJAPHbIX MOJIOKeHUAX OKa- 
ich THNMYnbIMM Leiotriletes bujargiensis 
blch. uu L. incertus Bolch. Ho oramuunan 
XPAHHOCTb COP MO8BOHMa pacCMOTPeTb 
B PagJIMYHbIX (a HE TOJIbKO B MOJIAPHbIX) 
JIOWKCHHAX Ha pellapaTax. 
Ha puc. 2 NpHBO_ATCA sapHcOBKH; OLHOH 
TaKHX CMOp B pa3HbiX MOJIOKCHUAX U 
M pa3HbIX YyCTaHOBKaX MHUKpocKOla Ha 
KocTb. M3yuenne TakuX HCKONAeMbIX Cop 
WcpaBHeHHe 3apHcoBoK pwHc. 1H pue. 2 
(@kKaloT Hac B TOM, 4TO L. bujargiensis 
Ich. u L. incertus Bolch.— cnoppi ognoro pate 
TOrO 2%Ke pacTeHHA, B pa3sJIMYHOM cTeneHH — a : gag ie Re ‘ igen 
(OPMHPpOBaHHble MW MUHCpaJIM3OBaHHble  Bolch., eu 2e — Leiotriletes incertus 
u doccumusanuu. Mopdosornueckue oco- Bolch. To () 
KHHOCTH CHOp STOO paCTeHHA MO38BOJIAIOT 
M IIpeqcTaBHTb ceOe BOSHHKHOBeHHe Mp yIJOMeHHH uM MMHepamNsalluu 
KMX CHOp KaK XapaKTepHbIX NpusnakoB cnop L. bujargiensis, Tak u 
incertus. CuleqyeT OTMETHTb Takxe, uTo H. A. Bowxosuruna (1) noquepKu- 
BaeT, OJIM30CTb STHX JBYX (OPM HCKO- 
IlaeMbIX CHOp IO OCHOBHbIM MOpdovio- 
rHYeCKHM IIpH3HaKaM. 

HccseqoBaHHble HCKOMaemMble CIOpbI 
B [OJIAPHbIX MOJIOKCHHAX UMEIOT 
OKPyrvlo-Tpeyrovlbuble oueptaHua. J|n- 
CTaJlbHaA CTOPOHAa CIOpb! KyMomo00pas - 
HOBBIIyKJai, IpOKCHMaJIbHad CTOpOoHa 
NMpaMujlaJIbHO-TpexrpaHHas, cw1a60 BBI- 
ykKJlad, MOUTH MWwiocKad, HepeKO BMA- 
Tad. B NpHnoJApHOH OOslacTH OOou0"- 
KB JMCTaIbHOH CTOPOHbI HaXOHTCA 
Ooulee HIM MeHee OKPyrvibIi B OUepTa- 
HHAX, CJIerKa MpHNOAHATbIM yuacTOK 
MeKOOyropyaToro G6omee TemMHOrO (H 
1 2. Wckonaemaa iopekaa cnopa Hete- IJIOTHOTO?) SK3OCHOpHA, OT KOTOpOrO 
ateritriletes incertus (Bolch.) comb. n. K 9KBaTOPy CNOPbl payuaJIbHO pacxo- 
ae ah pan: Copa B pa3sAH4HbIX MOOKe- ATCA MIaHKOOOpasHble  MOBbILeHHBbIe 
Wie etenacce ne, LY USCIKH OOOJONKH, pas iencHnbe HOHU- 
, ONH3KOM K 9KBaTOPHalbHOMy (6) HB 
HOKcHManbHO-ToaapHom (6). Huskuuit pag: 2XCHHAMH. IlopepxHocTb O6OIOUKH Ipo- 
Opa 3aplicoBaHa B TeX Ke Tpex Movlor*Ke- KCHMaJIBHOH CTOPOHbI CHOPbl TviawKaH, 
yAX, HO TyGyc MUKpocKona onymjeH HAS = BON JyueH eH pasBep3aHHA 3a- 
| (a 6) H Ha 12 p (6) MeTHBI y3KHe Mosoch (yToumlenus 
| - 3K30CIOpHs?). 
| Kak caelyeT 43 MpHBeqeHHOrO OMMCaHHA, HCCJIeqOBaHHbIe HCKOMaemble 
(OPpbI He MOryT ObITb OTHECeHbI K Nosrpynne Leiotriletes Naum. no mopdo- 
pacbuyeckoli KlaccHuKalun chop H MbWIbUbI, paspaboraHHol C. H. Haymo- 
ou (?). Tlo-Buqumomy, vu H. A. Bowxosutuna (*) He culyyaHHO Ha3BaJla OME 
JBYX YIOMHHAaBIUHXCA BbIe OMMCaHHbIX e10 BUyOB cnop — Leiotriletes 
certus, BbIPa3HB TeM CaMbIM COMHEHHE B IIpaBHJIbHOCTH OTHECe€HHA TAKUX 
fop K 9TOH Nogrpynne. 
Cnopbl 3TH OOHapyKUBAaIOT pasJIHIHA B XapakTepe NoBepXHOCTH OOOOUKH 
CTaJIbHOH WH MpOKCHMaJIbHOH CTOPOHbI HM MOryT ObITb OTHECeHb! K Noyrpyune 
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Heterolateritriletes Sladk., mpenmoxennol namu (*) B JonoHeHHe K nogrpyl 
mam rpynp Triletes R. KnaccutbukattHouHolt cucremp: C. H. Haymosoii. 

Ilockobky 06a Ha3BaHHA, cTaBliMe cuHoHuMamH (Leiotriletes bujargier 
sis Bolch. u L. incertus Bolch.), 6p1au ony61MKOBaHbI OLHOBPeMeHHO, TO BOC 
MOJIbSyCMCA OHHM H3 HUX H IIpeLOKHM Ha3bIBaTb CHOPbI, O KOTOPBIX BBbIIL 
mia peub, Heterolateritriletes incertus (Bolch.) comb. n. 


Mockosckuli rocyXapcTBeHHBIt yHuBepcuTeT Tloctynuso 
uM. M. B. Jlomonocosa 23 VII 1959 


UHTMPOBAHHAA JIMTEPATYPA 


1H. A. Boaxosutuna, Ataac CMOp HM TIbiJIbIbI H3 JOPCKHX HW HHXKHEMEJOBLIX OTM 
*xeHHH Busiolickolt Bnaquner, Tp. Peon. wucr. AH CCCP, ps. 2 (1956). 2C. H. Ha y M( 
Ba, Ciopbl M Mpiiblla yrueli CCCP, Tp. XVII ceccuu MexyHap. reom. Kourp., M., 1939 
3A. H. CaagxKos, JAH, 129, 5 (1959). 
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Aokaange Akagemun nayr CCCP 
1960. Tom 130, Ni 4 


IMBPHOJIOTHA PACTEHHH 
C. A. AJMHPAJIBCKAA 


ONJIONOTBOPEHHE,. PASBHTHE 3APOJIbINIA H 9HIOCHEPMA 
Y AJWIONOJIMNJIONLTHOH SOPMbI NEPEYHOK MATHI 
(MENTHA PIPERITA L.) 


(ITpedcmasaexo axademuxom H. B. Luyureim 26 VIII 1959) 


Aunonoiunso“_,HaA POpMa MpOwsBOACTBeEHHOH MepeyHOl MaATHI Oba nowly- 
pHa B 1906 r. B Wenax cenekynu (*). Mcxoquaa dopma xapaktepusyerca BbI- 
pKOH CTEMEHbIO CTEPHJIbHOCTH H Pa3MHOKAEeTCA B MPOHSBOLCTBe BereTaTHBHO. 
PIONONMNOKLHaA (POPpMa ABJIACTCA CPaBHUTebHO BbICOKO (bepTHIbHOM. 
Pa3BuTHe MIblIbIeBOro 3epHa H 3apObi- 
/©BOrO MelKa y 39TOH POpMbI ONHCaHO Hamu 
aHee (1). B HactosueH pa6oTe npuBoyutca 
eee ee onmHcaHHe ONvJOjo- 
OpeHHA HW PpasBHTHA 3apOsblllla HU 9HIO- 
fepMa IIpH MCKyCCTBeHHOM OMbIJIeHHM. 
_ IIpomece onmsogqoTBopeHusa y lpectaBu- 
eli pona Mentha HuKkem ue onncau. Ilo 
@3BUTHIO 3apOfbllla HW SHOCHepMa UMewTCH 
aHHbIe B padotax Llnapda (°), Parra (*) u 
\MMMeyIbOaypa HM XuHeca (°). 
| Bpemsa Teyenus mporaMHow da3bi  olnvio- 
DTBOPeHHA H3MeHAeTCA B lipefetax OT 5 WO 
2 uac. BHayasie B 3apOybllleBbli MeLIOK 
DOHHKAeT TOJIBKO Of{Ha IIbIIbIeBad TpyOKa, 
pele Hayala fBOMHOrO OMNMOLOTBOpeHUA 
| 3apOjIbIleBbii MelWIOK MOKeT IIpOHHK- 
yTb JoOaBouHad MblibleBan TpyOKa. [Ibib- 
SBad TpyOKa MolafaerT B cemMaANouKy ye- 
MHKPOMMIe WH H3JIMBaeT CBOE COep2xKH- 
be B MOJOCTh 3apoOfblllieporo MeliKa ue- 
£3 cHHeprugzy. Ilbiibyepad TpyOKa Mpu- 
DCHT B 3apOfbIleBbli MeWIOK Mapy cilep- 
MeB; BereTaTHBHOe APO K STOMY BPeMeHH Puc. 1. Muxponuasapnas uactTb sapo- 
WOJIHOCTBIO paspyllaertca. ABUTCBCTO MelIuKa B MOMCHT HauaJla 
| Tlocae ycraHoBeHuat KOHTaKTa MerKIly DEO ee aa 
{IpOM SAHIeKJIeTKH WH MYy2XCKHM A]pOM 
puc. 1) mocmeqHee HaOyXaeT, OKPyrsiseTcs, 
|HeM oOOpasyerca smppiluko (pyc. 2 a). KapTHubl TecHo conpukacalomnxca 
yxKcKOrO WM %KeHCKOTO sep BCTpeyaloTCH Ha BCeX yayHbIX MpenapaTax 
MJIOMOTBOPeHHA CeMaloyeK JO MepBoro eeHHA 3urOoTbI (puc. 2 u 3). 
Tpolinoe ciuaHue HacTylaeT HECKOJbKO NO3Hee CHHTaMUM, TaK Kak B MO- 
CHT Havaia JBOMHOFO OMJOAOTBOPeHHA MOJAPHbIe Apa HaXOAATCA Ha 3HaudH- 
RJIbHOM paCCTOAHHH OT AHMeBOroO alllapata, 
Mnto3 lepBuyHoro Apa 9HAOCIepMa MOXHO HaOsIOMaTb HauHHaA c 7 yaca 
Ni OMbIIeHHA (pHc. 2a), a MHTO3 3HrOTbI — Yepes 2 CyTOK Nocse ONbIWIeHHA 
vc. 4a). 


yg, 


DyyocnepM y MsTbI KeTOUHBIN, ero pasBUTHe OTIMYAeTCA PATOM ocoOeHHO} 
cTeli, CBA3AHHbIX C OOpasOBaHHeM SHAOCIepMaJIbHbIX TayCTOPUH. pH crea 
JeNeHHH KeTOUHAA MeperoposKa 3akJlablBaeTCA NOMepeK (puc. 2a). Us 1“ 
ccpOpMHPOBaBLUIMXCA KJeTOK HWKHAA MpeBpalllaerca B AByAREPHY1O Xavla3 al 
Hy!0 raycToputo /puc. 26), KOTOpad B MaJbHeHIeM MporpeccuBHOro pa3BUTH 
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ad Nee 


pale 
nit ce 


Puc. 2. Hayanbuble stab! PopMUpoBaHHa 2HLOcMepMa. Oxpacka no Menbreny, 
Yen. 7 x 100 


ne novlyyaer. BepxXHaAd KJeTKa JeHTCA BUOb, a NOTOM Norepek (puc. 2 6, 6). 
IlpoqombHad MeperoposKa B MHKPOMMAPHOH YaCTH He 3aKJabIBaeTCA, HW MO= 
STOMY 3eCb OCOpa3yeTCA JBYXDbAReEPHbIN WEHOMNT, pasBuBalOWNicA B MUKPO- 
NHJApHy!O rayctopuio. JiBe Apyrue KuIeTKH JaloT HavasIO COOCTBeHHO 9HIO- 
cnepmy. MuxkponusiapHait raycTropHa Mmouyuaer mporpeccHBHoe pa3BUTHe, 
Ona oOpa3yer BbIpOCcT B OGJacTb AMWeBoro allMapaTa, Kya MMrpupylioT HM ee 
apa (puc. 3). Taycropua paspacTraeTcd B MHKPOMMJIAPHOM HM XaJla3aJIbHOM 
HallpaBJICHHAX 3a CUeT PaspyWIeHHA MpulerawouluX KJeTOK CeEMANOUKH, OTTpa 
HHYHBaACb OT SHOCHePpMa JIMIUb CIOCM KJIeTOK TalleTyMa. TameryM mo3qHee 
paspyUlaeTca, H rayCTOPpHA OKa3sbIBaeTCA B KOHTAKTe C COOCTBEHHO JHOCTep- 
MoM. Ilo Mepe JlasbHeHWero pasBHTHA 3aposbllua H 9HAOCNepMa OHa JereHepH: 
pyer. B 3peOM CeMeHH 3apOfbII OKasbIBaeTCH OKPy2KeHHbIM 2—3 cOAMP 
KJIeTOK SHOCTepMa. 

OHOBpeMeHHO C HavasIOM O6pas0BaHHA MUKPOMMIApHO Lraycropuu Hé 
alWKaJIbHOM KOHILe 3HrOTbI OOpasyetca BbIpocT (puc. 2 @), KOTOPbIN BHEIpAeT 
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B OO6NlacTb (POPMHPOBaHHA CO6CTBeEHHO SHyocnepma. B stor BpIpocrT mepexo- 
\T WHTONMasMa H topMupytomleeca AQpo surorsi (puc. 3). 

Sapoybllll pasBuBaercs No Tuny Cruciferae (puc. 4). Yepes 7—8 cytox nocue 
(BIICHHA HayMHaeTcA udpepenualnA saposplia, uepe3 10—12 cyTOK 


ir. 3. W@opmupylomasca 3uroTa B Puc. 4. a—O — HauasbHble STanbl topMupoBa- 
‘DY2KCHHH BOCbMHKIeTOUHOLO COOCTBeH- HHA 3apofblla; e€; H é2, — MOCMeqOBAaTeJIbHbIC 
| SHocMepMa, MMKpONMIApHad M xa- cpesbl 12-KmeTrouHoro 3apomblilia; wy UW 2 — 
4aJlbHad SHOCIepMaJIbHbIe rayCcTopHu. MOCMe€AOBATeIbHbIE cpeAbI 22-KeTOUHOTO 3apo- 
jpacka mo Wenpreny. YBen. 7 x 100 mpiia. OKpacKa m0 Menbreny. Yee. 7 < 100 


| 
] 


MA OKa3bIBaeTCAH OKOHYATeJIbHO CSOPMHPOBaHHBIM. SpewIbIM 3apObILll MATHI 


LueHeH C1a60: OH AuepeHUupyeTcA TOJIbKO Ha CEMAJOJIN, MOACeEMALONbHOe 
yleHO HW TMepBHUHBIA OyropoK MoweUdKH. 


| Bcecoro3Hbl Hay4HO-MCCeMOBaTebCKMM MHCTHTYT Tloctynuso 
| MaCJIMUHBIX H S*PMPOMACIMUHBIX KyJbTyp 25 VI 1959 

r. Kpacuogap 

ILMTMPOBAHHAA JIMTEPATYPA 

1c. A. AtMupaabexKkaa, COopH. padOoT copem. Mo Nomummouquu y pacTenuit B 
bKpe 25—28 utona 1958 r., M., 1959. 2 A. H. Jly tTKkoB, Kpatkuit oTueT o Hay4HO-HC- 
hoBaTebcKoli pabore BHUMM9MK 3a 1956 r., Kpacuogap, 1957. %K.Schnarf, 
nkschr. Acad. Wiss., Wien, 94, 1917. *W.Himmelbaur, W. Hi ndes, Heils 
 Gewiirz-Pflanze, 11, Lief. 1, 1928. ® M. Ruttle, Die Gartenbauwissensch ait, Son- 
4zabdruck Aus., B. 4, H. 5 (1931). 
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Jloxrnagnn AkayeMHuM Hayk CCCP 
1960. Tom 130, Ns 4 | 


bU3HOJOLHA PACTEHHH 
mn. ©. KOCHKOBA 


MPOPACTAHWE CEMAH HEKOTOPbIX BHOB COPHbIX 
HW PYJEPAJIbDHbIX PACTEHHHM TIPH OBPABOTKE HX PACTBOPAMH 
PMBBEPEJIWJIOBOM KUCJIOTbI PASJIMUHOM KOHUEHTPALHK 


(I]pedcmaenexo axademuxom A. JI. Kypcanosoim 12 VIII 1959) 


Cnemuduyeckoe elicTBue rHuO6epesOBOH KHCJIOTbI Ha Mpoleccbl pocta ¥ 
PpasBHTHA pacTeHHH B HacTOAMee BpeMA MOMBepraeTcCA HHTCHCHBHOMYy H3y- 
yeHuio. UTO Ke KacaeTCA BbIACHCHHA €€ BJIHAHHA Ha IipOpacTaHve CeMAH, TC 
3TOMY BONpOcy MOCBHAINLeHO JIMLIb OrpaHHueHHoe uucsio padoT (*~%). 

Tnu66epeoBad KHCJOTA MCHBITHIBAJIaCb HAMH B BUJe BOAHbIX PaCTBOPOB Tpex 
KoHleHTpani: 0,0001; 0,005 u 0,03%. HaBecka nopoulkoo6pa3HOl KHCJIOTB' 
pacTBOpsacb CHayawa B 5 cM® STHOBOrO CMUPTa, HW NOJYYeHHBIM pacTBOp pa3- 
BOJMJICA 3aTeEM BOOM WO HeEOOXOAHMOH KOHWeHTpalluu. KOHTpOJIbHbIe CeMeHE 
3aMauHBasIHCb B BOe, COMepKallleH COOTBeETCTBYIOULee KOJIMYECTBO CIIMpTa. 
SaMauNBaHhe MpososuKaslOch B TeYeHHe 2 CYTOK, Mocuvie vero CeMeHa MOMeLLaJINC 
Ha (PUJIbTPOBaJIbHy!O OyMary B uawKku Ilerpn, rye OHH HaXOJHJIHCb JO KOHME 
ONbITa B TeMHOTe pH TemMepaType 20—25°. Yuer KouMuecTBa Npopocuin 
CeMAH IIpOBOLHJICA perysIApHO yepe3 5—7 AHeH. I]popauyuBasocb no 200 cemMaH 

Ont 1, Onbir Hoch peKorHOCcHpoOBOUHbI XapakTep HM CTAaBHJ Webi 
BbIACHHTb: a) BJIMAHHE€ KOHILCHTpalluH THuOGepeJOBOH KUCJIOTH; 6) sHayeHHe 
IIPOMbIBKH C€MAH NOCJI€ HX 3aMa4HBaHHA B PacTBOpe KUHCJOTHI. C STOH WesbIO 
TOJIOBHHa CEMAH, Mocse 2-cyTOUHOrO HAMaYHBaHHA B COOTBETCTBYIOULEM pacTBOpe 
ru6bepesOBOH KHCJIOTHI, NepeHOcHJacb B YalIKH IlerpH Ha uMbTPOBaIbHYHW 
OyMary, CMOUCHHYIO TEM %K€ PacTBOPOM KUHCJIOTHI, a BTOPpad MOMOBMHA, MocweE 
TULaATeIbHOrO. TpeXKpaTHOrO TIPOMbIBaHHA B BOse, MOMElalach B YallIKH 
Tlerpu na @usbTpoBabuyio OyMary, CMOYeHHY!IO AMCTHJIMpOBaHHON Bool. 

Pe3yubTaTbI ONbITa NpeqcTaBJeHbl B TaO. 1. 


I 


ao mn wy ae 


IIpowent cemsan, mpopocuimx B TeueHve 30 gueit (c 10 II mo 40 III 1959 r.) 


O6pa6orka pacTBOpom rH66epenmuna 


Kout- Cc NIPOMbIBKOH cemMaAH | 6e3 MPOMbIBKH CeEMAH 

Buy pacrenua oN A SP ae | ee 
P 0,0001 0,005 | 0,03 | 0,0001 | 0,005 0,03 
% % % % % % 


| 


Berteroa incana (L.) DC aly te lel iss 54,0 79,5 27,0 61,0 70,5 
Lepidium draba L. 6,0 | 24,5 | 40.5 | 61,5 | 45:5 | 67:5 | 86.0 
Hyoscyamus agrestis Kit. 0,0 0,0 3,0 34,5 0,0 47,5 68,5 
Buplerum rotundifolium L. 0,0 | 0,0 | 0,0 | 0,0 | 0,0 | 4:0 | 45,0 
Thlaspi arvense L. 0,0. |'5.0,0 | 0, 00}050;0.1043, 0:0 awOlSocl eam 
Kochia scoparia (L.) Schrad. 61,0 55,0 61,0 60,0 bii55 59,5 59,0 
Amaranthus retroflexus L. 0,0 0,0 0,0 0,0 0;0 00 0,0 
Pachyphragma macrofyllum7(Hoffm.) N. Bush 0,0 0,0 0,0 0,0 0,0 0;0 0.0 


Ta6a. 1 qaer ocHoBaHNe ChelaTb clleylyiouve 3akroueHHsA: 1) elicrBHe rH6- 
OepeOBOH KHCOTEI Ha Mpopactranne ceMAH Pa3JIM4HbIX BHJOB pacTeHHH BeCb- 
Ma HeOJ\MHakOBO; 2) B TeX culyyaax, Kora ruOGepeOBad KHCOTA BbIshiBaeT 
yckopeHne NpopacTaHua, Oowee BbICOKHe e€ KOHILEHTPalHH 3HaYHTebHO ap 
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/PKTHBHee HHSKHX; 3) IIPOMBIBKa CeMAH MOcde 3aMOUKH H60 HeatdeKTuBHa, 
60 HECKOJIbKO Ocua6IAeT WelCTBHE KHCJIOTHI. 

Ont 2, B 9sToM onpire HCHOb30BaJIMCb BUbI, KOTOPble Ha OCHOBE MIped- 
PHTEIbHBIX HCCIeEOBAHHH ycKOpaNH Mpopacranue Nox BosyelicrBuem ru6- 
fpesmmHa. 3yecb Ha (one OCOBIUHEIX KOHILeHTPalnii cpaBHUBasNCb yBa ciocoba 
93eHCTBUA: a) 3AMa4HBaHNe CeMAH Ha C(UJIbTPOBabHOH Oymare, HaxoAuleli- 
|| B uamrke IlerpuH u cmMoueHHOK 2aHHbIM pacTBopoM; 6) 3aMauHBaHHe B YHCTOM 
pore C NOCJeAyIOWHM MWepeHOCOM CeMAH Ha QUJIbTPOBaJbHyIO Oymary, 
ey AMCTHJJIMpOBaHHOH BOOK. PesybTaTbI OMbITa MpeCTaBJIEHHI B 
WO. 2. 


Sh aN sieve aes 


IIponext cemau, npopocmmx B TeyeHHe 33 gHeH (c 27 IV no 30 V 1959 Ds) 


SaMauHBaHHue Ce€MAH B YHCTOM pac- 


SaMaunBanve CeMAH Ha TBOpe C NocMeAyOULHM NMepeHocom 


uabTpopambHok Gymare UX Ha uIbTpOBaMbHyO 6ymary 

Bug pacreuua 
KOHT- | 0,0004 0,005 | 0,03 0,0004 0,005 | 0,03 
POJIb % % of, KOHTPOJIb % % of, 


anum dulcamara 1G an0 4,0 85,0 93,0 0,0 3,5 85,5 96,0 
oscyamus agrestis Kit. 0,0 AON sande 80,5 0,0 0,5 85,5 94,5 
idium draba L. 0,0 SAD) 94,5 93,0 0,0 29,5 90,0 85,0 
teroa incana (L.) DC 0,0 1,0 20,5 35,5 0,0 6,0 4,5 42,0 
iaspi arvense L. 0,0 0,0 4,0 0,0 0,0 0,0 10,0 0,1 


JjaHHbih OMbIT, NMOAOOHO TpesbiqyuleMy, MoKa3aJl, YTO MOBbILIeHHe KOH- 
PHTpalHH KHCJOTHI B Mpemetax oT 0,0001 yo 0,03% ycuauBaert shdext. UTo 
4e KacaeTcaA cnoco6a o6pa6o0TKH KUCJIOTOH, TO CyLLeCTBeEHHOH pa3sHHIbl Mexy 
PMbITAHHbIMH BapHaHTaMH He HaOwOJalocb. STO WaeT MpaBoO CuUTATb, YTO 3a 
| WHA TMepBOHavaJIbHOrO HaMayHBaHHA CeMeHa MOrJOWlalOT TaKOe KOJIMYECTBO 
(HOOepeNNOBOH KHCJIOTLI, KOTOPOe OlpeeiAeT UX JasbHelillee Mpopactannue, 
| Mocsleyroulee BoselicTBHe KHCOTOH yxe He ABJAeTCAH 3qheKTHBHBIM. 

OnutT 3. B 7aHHOoM OMbiTe HCMbITLIBaHCb CemeHa 20 BHOB. CemeHa OOpa- 
THIBAIHCb HeEMOCpeACTBEHHO B Yallikax Ilerpu, PusIbTpOBasIbHaA OyMara KOTO- 


TP Oblulia CMO¥eHAa COOTBETCTBYIOULMMH PaCcTBOPaMH B Haale OMIbITa. Bnocseq- 


MaOnitn eae 


Ilponent cemaH, mpopocummx B TeyveHve 45 pHeH (c 5 III no 20 IV 1959 r.) 


C6pa6orTKa pacTBopom. rH66e- 


pesmuHa 

Tpynna Buy pactenul KoHTpOJb 
0,0001% 0,005% 0,03% 
IA Solanum dulcamara L. 0,0 5,0 84,0 97,5 
Hycscyamus agrestis Kit. 0,0 1,0 77,0 86,5 
Solanum rostratum Dun. 0,0 0,0 6,0 88,0 
i Berteroa incana (L) DC 155 19,0 88,0 83,5 
| Thlaspi arvense L. 0,0 0,0 38,5 52,0 
| Buplerum rotundifolium L. 0,0 0,0 1,0 34,0 
Salvia glutinosa L. 0,0 4,5 5,5 19,0 
| - Iva xanthifolia Nutt. 0,0 2,5 Dols 16,0 
1) Ambrosia artemisiaefolia L. 0,0 4,5 4,0 8,5 
| Datura stramonium L. 0,0 0,0 0,0 50 
| IB Lepidium draba L. 24,0 64,0 89,0 80,0 
| Plantago lanceolata L. 18,0 20,0 29,5 97,5 
| Cannabis ruderalis Jan. 9,0 0,0 1,0 34,0 
Salvia nemorosa L. 4,5 29,0 46,5 48,0 
IIA Plantago stepposa Kupr. 74,5 68,0 73,5 75,0 
Chenopodium hybridum L. atlas 5,0 5,0 5,0 
IIB Tribulus terrestris L. 0,0 0,0 0,0 0,0 
Salvia verticillata L. 0,0 0,0 ASO 2,0 
Scutellaria altissima L. 0,0 0,0 0,0 a ea) 
Amaranthus retroflexus L. 1,0 0,0 1,5 4,0 
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CTBHM, TO Mepe MOmChIXaHuaA OyMarH, MOCMeqHAA yBWaKHAMACd JMCTHJIJIM po- 
BaHHOH Bono. PesyabrarTst mpescraBAeHb! B TAO. 3, OHH MOSBOMAIOT CHeJlaTb 
culeqyrouyue 3akmoueHuA. Tak 2Ke, Kak M B OMBITC 1, peakKUHA Ce€MAH pa3HBbIxX 
BUOB pacreHull oKasanacb pa3siMuHol. IIpu 9TOM BOSMOXHO MpefBapUTeIIbHO 
HaMeTHTb Be rpynmpl. Y pacresuit | rpylmmbl rHOGepesHH OKasbIBaeT CTHMY~ 
JiMpytolllee eHcTBHe Ha MpopacTaHne CeMAH, a y I] — ne okaspbiBaer. B mpege- 
lax KaxKOli 43 STHX PpylM MOKHO BbIeIHTb ABE NOATPyNMbl: B OHO (A) KoH- 
TPOJIbHbIe BapHaHTbI He MpHBOAAT K MpopacTaHHlo, a BO BTOPOH (B) gator TO 
HIM HHOe KOJIM4eCTBO MpoOpociiux CceMAH. 

B cooTBercTBHH C JaHHbIMH MpeblyWIMX ONbITOB, y TeX BHAOB, Te rH6- 
OepeHH CTHMysMpyer MpopacTaHHe, MOBbIMeHHe erO KOHICHTpallHi B IpeAe 
jax ot 0,0001 yo 0,03% oKa- 


TaGauna 4  srpaerca achbeKTHBHBIM. 


[lpowexnt CeMAH, Mpopocmiux B TeyeHHe 45 AHel Onut 4. Jina mpopepKu 
(c 1 VI no 6 VII 1959 r.) NOJIYYCHHBIX B TpeAbIyUHX OMbI- 
TaX pesyJIbTaToB, B nepnoy c | VI 
Ob6paborka pactsopom yo 6 VII 1959 r. ceMeHa BHOB, 
5 ee JaBWUIMX HavJyuline MoKasarTeJH, 
gis Wi eg na é 0,0004 Obl MpoOpouleHbl. emule pas NO | 
5S | '% | 9:005%) 9.03% pol 2ke MeTOZHUKe, KaK HM B OMBI-j 
———+—_+—_+_____—_———_ Te 3. PesyubTaTbl SsTorO mpopa-4 
IWMBaHHA MpHBeweHbl B TaOu. 4. | 
BS i ibd ees 0,0 3,0. \0 94,0 | 89.0 Ta6a. 4 MoKagbiBaeT, TO Y } 
pertosincana(L) DC | 2.0 | 0 | 300 | $10 eppnix werbIpex BHLOB pesytbs 
Sclanum dulcamara L. 2,0 0,0 10,0 50,5 TaT OKa3aJicd BTOH WIH HHO: 
Thlaspi arvense L. 0,0 OF On aTE O70 0,0 


CTEM€HH CXOJHBIM C TpebIyILHM 4) 

onmbiToM. McksroveHHe TpescTaBH- : 
Jia JMWb ApyTKa lomeBad (Thlaspi. arvense), y KoTopoiHi B faHHOM cJy4ae 
HHKakHe KOHICHTpalluu ruOOepeJIOBOH KHCIOTbI NpOpacTaHHA Ce€MAH He BbI- 
3BaH. Boobule culeqyeT OTMETHTh, YTO STOT BUI HM B APyrHxX ONbITaxX WaBasl Kpaue 
HeyCTOHUMBble pesybTaThl. []pHanHbl Takoro ero MOBEeHHA MOKA HEM3BECTHHI.. 

TlomBoya OOWIMM UTOr MpOBeeHHbIM HAMM OMbITaM, MOXKHO C MOMHOH onpe- 
JeNeHHOCTbIO YTBEPKAaTb, YTO PacTBOpbI ru66epeJIOBOH KUCJIOTLI OKa3bIBaloT 
CTUMYyJIMpytollee eHCTBHE Ha MpopacTaHve TpyAHOMpopacraiolulux CeMAH pHa ; 
BHOB pacTeHH. OcoOeHHO UHTepecHO, YTO TaKaA CTHMYJIAIMA WMeeT MECTO y 
MaCJICHOBbIX, H B ¥YaCTHOCTH y OeneHbI H. agrestis,— Buga, OmusKoro H. ni- 
ger, KOTOPbI ABHJICH MepBbIM OObeKTOM UccMeqOBaHHA elicTBUA TrHOGeped- 
auua (*). [lonowxkuTembHoe elicTBue OTMeyaeTCA TAKXKE HU y pAJa NpeycraBuTesel 
KPeCTOLUBeTHBIX. 

B UCIbITaHHBIX HaMH paCTBOPaX NOBbILMeHHe KOHILEHTPalluu THOOepesOBOL | 
KucuoTE ¢ 0,0001 qo 0,03% ycuaAuBasazoO npopacranne ceman. IlocKomb- . 
Ky MeperHOa KpHBOH MbI He HaO Oa, MOKHO MpeslomaraTb, TO JasbHeli- 
tee MOBbIIMeHHE KOHIEHTPallHH MOXeT OLITb ele 3c:deKTHBHbIM. 

B naw OnbiTer Obit BKMOUeH HeEOOMBIION Ha6op BuyOB. Her HuKakoro CoO- 
MH€HHA B TOM, YTO [aJIbHelilllee H3yYeHHe HOBLIX BUJOB pacTeHHi OOHapyXKUT 
TakHe POpMbI, KOTOpble OyyT pearMpoBaTh ellie 3HAYHTeIbHee. 37ecb JeKUT 
HOBOE MO€ HCCJIEMOBAHHU, MMEIOWHX OOMbUIOe TeOpeTHueCKOe 3HAYeHHe H OO 
UlalOllH4X IAHpOKOe MpakTHYeCKOe UCHOJb30BaHHe. 

ABTOp MOsb3yeTCH CyYYaeM BbIPasHTb CBOIO OsaroqapHocTth M. X. Uaiisa- 
XAHY 3a NpeNOcTaBJeHHbIi UM MpenapaT ruO6epencBo KucoTHI HB. B. Ckpun- 
WHHCKOMY 34 IIpeVJIOKeHHYIO TEMy H PyKOBOACTBO JaHHOH padorTon. 

CrapponompeKul cembcKoxo3alicTBeHHEIii Tloctynuio 

WHCTHTyT 10 VIII 1959 
UHMTHPOBAHHAS JIMTEPATYPA 

ets AL ona, L’Ateneo Parmense, 27, 641 (1956). 2A; OKeayliatie el welt Grote 

D. E. Smith, Science, 125, Ne 3249, 645 (1957). %L.V. Bart ONT, dla. IR i ne, 


C. Chandler, Plant Physiol., 32, Suppl., 33 (1947). 4A. L i i - 
schaften, 48, 11, 257 (1956). ne * eae na 
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Hornane Akagemun nayx CCCP 
1960. Tom 130, N: 4 


PHSHOJOLH A PACTEHHH 


| A. C. HECTEPOB 


VIOKAJIM3ALM A M3MEHEHHA, CBA3AHHbIX GC APOXO)KJEHHEM 
| NEPHOAA NOKOA Y ABJIOHH. - 


(ITpedcmasaeno axademuxom A. JI. Kypcanoeoim 12 VIII 1959) 


sacTeHHi, B JIMTepaType HeT eqHHOrO MHeHHA. JleHH(') Ha OCHOBaHHH HaGuI0- 
€MOH JIOKaJIH3allHH PpOCcTa B YaCTAX PacTeHHH, NOBeprHyTHIX BO3LeHCTBHIO 
MMHYCCKUX BeILECTB, MIpHiledl K BbIBOAY, YTO COCTOAHHe MOKOA y pacTeHnii 
§OKaJIM30BaHO TOJIbKO B MouKax. OcTaJibHble YaCTH paCTeHHA He MpOXxogaT Me- 
(Moa MOKOAH HM B J1l000e BPeMA TOTOBbI OGecMeuHTb pocToBHle Mpoecchi. Ha 
jOKaJIM3allHiO W3MeHeHHH, CBAZaHHbIX C NpOXoOxJeHHeM Nepvosa NOKOS, B 
KCHOBHOM B MlOUKaX YyKa3bIBaloT H Apyrve apToppl (7 *). Bacnabes (4) cunta- 
ir, YTO HanOouee rmy6oKni NoKOM uMeloT OfHOueTHHe NOUKH. Onx AA CBOerO 
pooyxeHHA TpeOyloT Oovsiee AIMTebHOFO BO3eHCTBHA NMOHVW2KCHHBIMH TeMme- 
atypamu. IlapeHxuMHBbIe KJI€TKH KOPbI, CTBOJIa H BeTBeH MOUTH COBepLIeHHO 
‘e uMeloT oKos. Mopos (°) Take JOKa3sbIBaeT MPeHMYILeCTBeHHY!0 CBA3b 
epvoya MOKOs C SMOpHOHAIbHBIMH TKaHAMH MoueK. Ho npH mpoBezeHHu OMbI- 
DB HM BbIABJICHO TOPMO3SALLee BJIMAHHe Ha pOCT Movek, MpowwegWux Nepnog 
OKOA, HMKelexKallHX YvacTeH pacTeHHM, HaXOJAULMXCA B COCTOAHHHM MOKOS. 
Komomuen (*) u Hectepos (*) cunTaloT, YTO H3MeHeHHA, CBASAHHbIe C Mpo- 
(OK TeCHHeEM TepHOJa MOKOS, JOKaJIH30BaHbI He TOJIbKO B TOUKAaX pocTa Noyvek, 
O HM B Upyrux ywacTax pacreunit. 
| Harm onpirpr (7,4) noKa3au, YTO YepeHKH, MpollequiMe Mepuox MoKoa u 
| puBuTEIe Ha MOMBOM, HaXOJAUHeCH B COCTOAHHH MOKOA, pacTyT O4eHb MeI- 
(e@HHO, PpasBHTHe WBETKOBbIX MO¥eK yY HHX YaCTO He 3aKaHYMBaeTCH, HW OHH 
faCbIXalOT, a JIMCTOBbIe MOUKM OOpasyloT HeOOJbINOH MpupocT UM TOMbKO 
(O3eTKY Me@JIKHX JIMCTbEB. 
_ Hamu B TeyeHHne 6 meT MpoBOAUTCA u3y4YeHHe MepHosa MOKOA MJIOAOBbIX 
tyabtyp. C 1954 no 1957 rr. pa6ora mpoBogusacb Ha MatixoncKoi onpitTHoli 
iTanuuu BcecotosHoro WHCTUTYTa pacTeHHeBoycTBa, ac 1957 r. Ha Katbeype 
keekuMH J]nomooBpoulHoro uHcTHTyTa HMeHH V1. B. Muuypuua. 
C wembio W3yYeHHA JOKaM3alHH H3MeCHeHHH, CBASAHHBIX C MpOxoxeHHeM 
tepvoga Tokos, B 1958 wu 1959 rr. Obit NpoBexeH ONbIT NO H3yYeHHIO B3aHMO- 
\IMAHHA Mpomeqwux HM He MpolleqWHX NepHok NOKOA yacTeH pacTeHHH. 
| Jina sToro WByxseTHHe pacTeHua AONOHH copToB IlanuposKa, Boposunka 
|| AHTOHOBKa OObIKHOBeHHaA, NMepecaxKeHHblIe B Kay{KH, ObIJIM MOJBeprHyTbl 
O3eHCTBHIO XOsIOJa B CIeMyIOWHX BapHaHTax. 

l-f BapwaHT — pacTeHHA HaXOQHJIMCb BCIO 3HMY B OpaHxKepee;, 2-H Ba- 
‘MaHT — pacTenua fo 2 I HaxOMHJIMCb B eCTECTBEHHBIX YyCJIOBHAX, a MOTOM 
opamxepee; 3-H BapHaHT — pacTeHHA BCIO 3HMy HaXOJHJINCb B OpaHxKepee, 
yaCTb HX BeTOK Yepes OTBEPCTHA ObIJIM BbIBeeHbI B CCTECTBEHHbIE YCJIOBHA 
ta epuog c ocenu fo 2 I, mpnyem y AByX BeTOK KaxOrO pacTeHusA ObIVJIN BbI- 
CJCHbI B CCTECTBEHHbI€ YCJIOBHA TOJIbKO KOHIIbI, a y ZBYX APyruxX — TOJIbKO 
kepequubl; 4-1 BapHaHT — pacTenusa yo 2 | HaxoguuNcb B eCTeCTBEHHBIX yC- 
OBHAX, a UaCTb BeTBeM, TaK Ke KaK H B 3-M BapHaHTe OMIbITa, ObIIH C OCeHH 
BCJ\CHbI HJM KOHI[aMH WIM CepeHHOH B OpaHrKepel0. 

Kpome Toro, uacTb JpyrHX pacTeHHH TeX 2Ke COPTOB BHOCHJIHCbh B OpaH- 
epelO B pasHble CpOKH JIA HSYYEHHA H3MeHEHHH MOPO3OCTONKOCTH, HHTEH- 
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: O NOKaIM3alHH H3MeHeHHM, CBASAHHbIX C MpOxo*KMeHHeM MepHoga MOKoA 


CHBHOCTH TpaHCliMpalluM wu ApyrHx ocobeHHOcTeli B CBABH C MpoxorkeHHeM: 
MepHowa WoKos. B onpir Oblio BKNOYeHO 97 KafOUHbIX pacTeHHH. 
TIlpopegenuble HaOJIOJeHHA MOKasaJIM, UTO POCT JIMCTbEB, l06eroB, WBeTKOB! 
H JPyPHX “acTeH pacCTeHHA 3aBHCHT OT CTeMeHH 3aBepleHHA NepHoa MOKOA He 
TOJIbKO M@PHCTeMaTHYeCKHMH TKAHAMH TOYeK POCTa, HO H ApyrHMH yacTAMH 
pacTeHHa. 


f 


i 


Ta6Oanyna 4 


Pocr peTBel, MpomexWwHx NepHox NoKoA Ha pacTeHuAX, MpowemwUx (a2) MH HE Npowex WX 
(6) nepuHoy moKos 


Jinuua mo6eros, cM PasmMepbl sIucTa, CM 
. 7laiuHa Wupuna 
CopT A60HH - ; M+m Mim 
a a a t t 
a 6 a 6 

Ilanuposka 14,5 6,640;42 | 4,440,837] 3,9 4,64+0,24 | 3,1+0,24 4,4 
BopopuHka Asie) PoseTKu 6,7+0,41 3,1+0,20 | 7,5 5,440,40 | 2,6+0,14 6,7 
AHTOHOBKAa JIMCTbEB 

o6ObIKHOBeHHaA 6,6 6,1+0,29 | 3,0+0,20| 8,8 4,440,22 | 2,0+0,16 8,9 


M3 ta6. 1 BugqHO, 4TO 4YaCTH paCTeHHA, He NMpolleqwuMe NepHoswa NOKOA> 
OKa3bIBalOT OOJIbWIOe BJIMAHHE Ha POCT BeTBeH, MpowewWHx MepHoy MOKOA.| 


ee 


Puc. 1. Pocr serseli manupoBKu B 3aBHCHMOCTH OT MpoxomyeHua TlepxHo- 

fa mokox. J — sce pacTerve Npomso mepuox noKos, 2— KoHel BeTBH He 

Mpowledt NepHon MoKOA, 3J—cpeAHAA YACTb BETBH HE Mpoula nepHoy noKog, 

4 — Ilpoula nepvox NoKOA TOMbKO BepXxyuiKa BeTBH, 5 — pouia nepvoy 

NOKOA TOMbKO CPpeAHAA YaCTb BeTBH, 6 —pacTeHHe He Mpoulvio nepnoga 
MlOKOA 


IIpupoct Berseli, mpomenuinx nepHox MoKos”, HO HaXOMAMUXcA Ha pacTeHuax, 
He MOABEprHyTbIX JeHCTBHIO XoOsOMa, Obl HesHayMTebHbIM. M3 Takux MoueK 
B OoJIbIeH YyacTH OOpa3z0BasINCb TOJbKO PO3€TKH MeNKHX JIMCTHEB, Betsy, ¢ 
MpomllequIHe NepHod MOKOA BMecTe CO BCeMH PaCTeEHHAMH, HMeIOT Gosee HH-) 
TEHCHBHBIM pocT. OHH OOpas0Ba/IH NOGerH HM HOPMAJIbHOM BeMUNHbI MHCTbA. 

Buomerpuyeckas o6pa6orKa pesysbTaTOB W3MepeHHH JIMCTbeB y pacTe-) 
HHH, MOJHOCTHIO IpOWenWHX NepHoy MOKOA, Uy BeTBeM, MpowlemuUux nepuox 
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KOS, HO HaXOJAWMXCA Ha PaCTeHHAX, HE MOJBEPrHyTbIX BOSJeHCTBHIO XO- 
Wa, yKa3bIBaeT Ha TO, YTO MOKasaTesIb JOCTOBEPHOCTH pasHOCTH cpeqHUux 
MMeTHYECKUX BEMYHH JVIMHbI HM WIMpHHbI MMcTbeB (t) B STHX BapHaHTaX KO- 
eOuleTCA y pasHbIX copTosB or 3,9 no 8,9, 4TO yKa3bIBaeT Ha JOCTOBepHOCTh 
)JYYeCHHBIX Pa3JIMYHH NO BapvaHTam. 

| OTH jaHHbIe MOKa3bIBalOT, YTO H3MeCHCHHA, CBASAHHbIe C MpoxoxKJeHHeM 
/SpHOfa MOKOA, JOKaH30BaHbI He TOJbKO B TOUKAX pocta MoueK, HO HB Ipy- 
HX “acTAX pacTeHuit. 


NealOu 1 Wea: 


Pocr BeTBeH sO0HH B 3aBHCHMOCTH OT NpOxOmMKNCHHA HMM MepHOsa NOKOA 


. Gucsio pacnycTusim. 5 
ae of 7inuHa mo6eros, cm 


CopT aA6s0Hu UacTb BeTBH 


Bepxusaia 54,5 24,0 A145 7,9 
ANHpOBKa Cpequaa 23,8 0 4,4 0 
Huxuaa 4,2 30,0 PoseTKH JIMCTbeB 14,2 
Bepxuaa 51,6 43,9 13,2 12,7 
/ POBHHKa Cpequaa as) 0 PoseTKH JIHCTbeB 0 
HwxKHAa 0 17,6 0 8,3 
| Bepxuaa 50,0 41,0 7,8 7,0 
‘TOHOBKa OObIKHOBeHHAaA Cpequaa 4,2 0 PoseTKH JIHCTbeB 
HuxuHaa 0 6,6 0 1354 


je It pHMeYUaHHe. A—BCA BeTBb Npowia MepHoy MOKoA; B— CpeHAA YaCTb BETBH 
£ pomda NepvHoya loKkox# 


Buananne He MpollequiMx MepHo MOKOA uacTeH pacTeHHi Ha pocT Mouek, 
OWeMWHX MepHO MOKOA, TaK2%Ke XOPOWO BUHO Ha OTJCJbHbIX BETBAX OJHOFO 
| Toro Ke pacrenua. BepxXyllku BeTBeH, y KOTOPbIX CpeQHAA YaCTb HaXOZUTCHA 
| COCTOAHHH MOKOA, pactyT cwla6ee, 
M y BeTBeH, MOJHOCTbIO BbIMeTUINX 
(3 COCTOAHHA MOKOR. Vismenenue BeJIHYHHBI uacTeli wBeTKa AH- 


vi pacrenuii c He npomenwelt Tle-  TOHOBKH OOLIKHOBEHHOH B 3aBHCHMOCTH OT 
NpOxoKJeHHA Mepwoxa NoKoA pacTeHuem 


(B caHTHMeTpax) 


Ta6auna 3 


FHOX, NOKOA cpeqHel uacTbio Oovlee ak- 
BHO pacTeT HHKHAA 4aCTb BeTBH, 
|PHMbIKalollad K yuacTKy, HaxojaAllle- 


f Huxeuvte- 
ItyCA B COCTOAHHH MOKOS. OTO NoKasa- Bee pacres,|) maiman 
(Oo B Tab. 2 Hue npom- | YacTb BeT- 
tg Tloka3aTeub lo nepHoy BH He 
_ Jlanupie, mpuBemeHHble B Ta. 2, noxoa | TPOULa 
(OKa3bIBalOT, UYTO UaCTH BeTBeH, He NoKos 
| pomequine MepHoya MOKOA, OKa3bl- 
-alOT TOPMOSAIIlee BJIHAHHE Ha POCT  jieerky : 
— mwupHHa 4, 1,4 
} BILLIE ACTIOJIOMKCHHBIX yuacTKOB BeT eypee eo te 
ey. JlenecTKH he ae 
Huxeexkallve yd4acTKH BeTBeH, eoree 1:8 0,8 
Ji1uHa WBETOHOKKH 3,2 ! 
e€ Mpowewuux NepHox NoKoA, TakxKe EL eee | ae ee 


IMAIOT Ha BeJIMYHHY UBETKOB. ITO 


sH0HO H3 Tabu. 3. ; 
lipeTKuH, BbIPOClIMe Ha BeTKe, OTeJIeHHOM OT BCerO pacTeHHA yuacTKOM 


‘KaHH, He JSIpOWegqWIMM MepHo MOKOA, MMeIOT MeHbillyio BeMUHHY, Y HHX 
“ejbue JIeMeCTKH BeHYHKa, KOPO¥e WBETOHOKKU HM MeCTHKH WH Me€HEee PasBHTbl 
[pyrve 4acTH IBeTKa. ; 

QTM ONbITLI NOKa3zaJIM, YTO YaCTH pacTeHuH, He NpowlezWiMe NepHoy MoKos, 
re OGecMeuMBalOT MpHTOKa BOLI H HeOOXOAMMbIX MAMTATeJIbHbIX BeULECTB JIA 
ocTa Movek, MpowWleqWMx NepHoy MoKos. 

 Puxtep u Kpacuoceapexas (8) CUHTaIOT, YTO Ha BbIXO| NOWeK M3 COCTOAHUA 
IOKOM OOJIbINOe BIMAHHE OKasbIBaIOT aKTHBHSHpyiollve BelleCTBa FOPMOHAJIb- 
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Horo Tula pacrymux movek. Halim oMpiTbl He MOTBEPAWJM BbIBOAbI YKa3a He 
HbIX HCCleqoBaTeveli. B HallieM OMbITe pacTyUlve BepXYUIKH MW HWKHHE YaCcTH BeT- 
peli He OKa3aJlH BJIMAHHA Ha BbIXO H3 COCTOAHHA NOKOA MOveK CpeAHAX Ya 
cTeli BeTBeli, He Mpolllequux NepHod MoxosofanHA. 

C weubiO H3yYeHHA MpOBOMMOCTH TKaHeH, MpowemMunx H He MpPOUleIIMXx 
NepHOX, MOKOA, AIA BOAbI H PaCTBOPeHHEIX B HEH MHTATeJbHbIX BEILECTB MPO 
BeJeHO H3yYeHHe MHTeCHCHBHOCTH TpaHCMMpallHH OHOJIETHHX BeETBEH PasHbIX) 
COpTOB AGJIOHH. 

Visyuenve WHTeHCHBHOCTH TpaHCNMpalun MpOBOAMJIN MO MeTOLy Mawbyep- 
cKoro, H3ul0x%KeHHOMy B (°). ONbIT NpOBOJMJICA B TpeXKpaTHOH MOBTOPHOCTH, 
T. €. 10 KaKJOMY COPTy WIA H3yYeHHA Opasu TPH BeTBH, MpollequIMx, AU TPH — 
He MpolweqWux Nepvoy WoKox. PesybTaTbl WOKaszaHbl B TAO. 4. 


Tao6auna @ 


2 Wh 
VHTeHCHBHOCTh TPaHCIMpall\HH OMHOMETHUX BeTBeH AOMOHH B SaBHCHMOCTH OT NpOxoxK]e- 
HHA TepHosa moKos (B MMMrpaMMax Ha 4 cM? moBepXxHOCTH) 


AHTOHOBKAa AHTOHOBKAa 
ss IlanupopKa BoposBuHka PP eRe ee A TlanuposKka BoposuHka oSLIKHOEeHEEEE 
sp a 6 a 6 a 0) ‘oy a 6 a | 6 a | 6 

| 

3 8,6 4,5 16,6 11,3 19,4 44,6 |} 18] 54,1 28,8 115,9 | 71,8 129,9 | 86Jom 
6 | 18,6 9,6 27,3 23,1 39,5 26,8 || 21] 63,4 32,2 140,41 | 82,5 173,5 | 102,6 i 
OT e25,0 14,2 50,9 33,5 60,4 40,7 || 24] 73,9 36,5 LOT FO) O4e7 209,9' | 115,eme 
420} Bo54 17,8 70,4 46,4 80,7 61,7 || 27] 83,4 38,4 190,14 | 106,7 216,2 | 129,3 
15 | 44,4 23,3 97,9 58,4 | 104,9 71,3 || 30] 99,4 43,6 223,9 | 118,0 242,41 | 143,5 


IlpuMeuanne. a—seren, upowlequme nepuox noKos, 6 — He npowexuiMe mepxozal 
TlOKOA I 


M3 2THX JlaHHbIX BHHO, YTO HHTCHCHBHOCTb TpaHClMpalluu y BeTBe, He 
MIpoOwWleqWHX WepHO NOKOA, 3HaYHTeIbHO HH2Ke, 4eEM y TpomlenuUx T1OKOH.| 

C wWesbio OnpeseseHHA BMAHMA Pa3JIMYHbIX TKaHeH, MpollleqIMX H He] 
MpowmeqWAX MepHO MOKOA, Ha TpaHCMupallulo B cocy]bI C BOOM OblIH MOcTaB- 
JICHbI TaKXKE BETBH, Ha BEPXHHX KOHWAaX KOTOPHIX, B 30HE 10 cM, Oblsia yqaseHa) 
Kopa. 

OnbIT NoKa3aul, YTO y BeTBeli C yaJIeHHOH Ha KOHIaX KOpOl HHTCHCHBHOCTb: 
TpaHCNMpalwu yBelMunach B 10 vu Oomee pas. B 9TOM Ciydae 3aMeTHBIX pa3- 
JMUMK B HHTCHCHBHOCTH TpaHCliupalluH BeTBeH, MpOlleqWMXxX HM He NpoMenuIHX) 
NlepHoy, MOKOS, HeT. 

IIpopeqeHHble ONbITbI yKa3bIBalOT HATO, YTO y paCTeHHH, He MpollemqwIHx Me 
PHO MOKOA, CHWKEHA MPOBOMMOCTbh TKaHeH 3a cueT dstoembl. []poBoqumocTe 
AIA BObI KCHJICMbI M€HbIUe 3aBHCHT OT COCTOAHHA Moko y pactrenul. Tlonn- 
2KCHHAA MPOBOHMOCTb TKaHeH, HaXOAMLHXCA B COCTOAHHU NOKOA, OODACHHETCA, 
H3M€HCHHAMH, MPOWCXOALIMMH B KJIeTKaX B MepHoy moKos (7°). Y pacrennit’ 
B IlepHOR MOKOA CHHKaeTCH HAaOyXaeMOCTh MH IPOHHWaeMOCTh MPOTOMMAasMbI KJe- 
ToK. Ha mopepXHOcTH MIpoTonsasMbI OOpasyeTca JHNOMLHbI co, mpoTorma- 
3Ma CKMMAeTCH HM OTXOAMT OT CTCHOK KJIeTOK, IpoTommasmMaTMyecKkve HUTH, 
CBASbIBAIOWMe COCEHHE KJI€TKH, BTATHBalOTCA BHYTDPb. 


T]oqoopoulHoH uucTuTyT uM. WH. B. Muuypuna Tocrynuao 
r. MuuypaucK Bev by 1950 


UHTHPOBAHHAA JIMTEPATYPA 


FF: E. Denny. EN: St oniton, Am. J, Bot. 15,1928)... % Jl. 1d..C epic cae 
BpiHocMBocTb pacteHHli, M., 1953. *% 10. JI. Ty xeB, Tp. Uucr. reneruxu, Ne 24, (1958). 
4VU.M. Bacuabes, 83umoctoiiKoctb pactenui, M., 1953. © E.C. Mopos, SKem 
Gor., 6 (1948). ° HW. A. Konomueun, Arpo6nonormsa, Ne 2, 38 (1948). 7 9. C. Hec- 
TtTepos, JAH, 108, Ne 4 (1956). ® A.A. Puxtep, T. A. Kpacnoceabckaa, 
TAH, 47. Ne 1 (1945), ®O,. A. Banbrep, Jl. M. uunesuu, H.M.B apaco- 
Ba, IIpakTHkyM no du3svouorMH pacTeHuli c ocHoBaMu 6uoxumun, M., 1957. 1° TT. A. Peu- 
Keb, E. 3, Ok#Hu Ha, J[warnocruka MoposoycToiuMBocTH pacTeHHit Mo riyOuHe NoOKOA 
UX TKaHeH HM kuleToK, M., 1954. 4 9.C. Hectrepos, us3non. pact., 6, B. 2 (1959). 
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oxnzagn Akagemun nayx CCCP 
1960. Tom 130, NM 4 


PH3ZHOMOLH A PACTEHHH 


| H. C. MMETHHOB wu A. H. MABJIOB 


DB YYACTHH KOJIOCKOBbIX YEWIYM NWEHHWIbI B MOrJOuEHHH 
A30TA TIPH HEKOPHEBbIX NOJKOPMKAX 


(IT pedcmaeaeno aKadenuKon A. JI. Kypcaxoeoim 17 VIII 1959) 


IIpeqpiqymumn uccieqoBanusamu (1, *) 6bI0 NOKasaHO, YTO MOcpemCcTBOM He- 
OPHEBBIX a30THBIX MOJKOPMOK, JaHHbIX B NOs qHHe (Pasbl PasBUTUA (UBeTeHHe — 
OJOUHAA CMeOCTh), MOXKHO 3HAYHTEMbHO MOBBICHTb COMepKaHHe OeKa B 3ep- 
Hie OPOWaeMOH APOBOH MIUMIeHHIIbI HM TEM CAMbIM MIOBbICHTb ee IHILeBOe JOCTOMH- 
TBO WH XsleOoleKapHble KauecTBa. Pa6oToH amepHKaHCKHX UccseqOBaTevel 
}). OUeCHb CKPYyMy/e3HO 3aHHMaBIIMXCA BbIACHCHHEM OMTHMAJIbHbIX CPOKOB 
€KOPHEBHIX Aa3OTHbIX MOXKOPMOK H IIpOBOAHBIINX OMPbICKHBaHHA B pa3sJIM4y- 
te CpOKH B TeyeHHe BceH BereTallHH C HHTeEPBaslaMH 3 JHA, MOLTBeEPXKeHbI 
Halll J[AHHbIe B OTHOIIEHHH MIpeHMyllecTBa MO3HUX NOAKOPMOK JIA MOBbILIeHHA 
DS@IKOBHCTOCTH 3epHa. 
| GaHMMascb BOMpOcoM NOBbIeHHA cOepxKaHHA Geka B 3epHEe MUMIeHHUBI, 
‘bl, ECTECTBEHHO, HHTeEPeCOBaJIHCb WH OOWLMMH 3aKOHOMEPHOCTAMH HaKOIVJIeHHA 
eIKa B 3€PpHe H yUaCTHEM OTICJIbHbIX OPraHOB B HawHBe 3epHa. Bpio, B uacT- 
HHOCTH, MOKa3aHO, YTO KOJIOCKOBbIM 4eLIIyAM IPHHaLIeKUT SHAYHTEbHAA POsb 
® HasMBe 3epHa. 3a cuyeT HX ACCHMHJAWHOHHOH JeATebHOCTH B WepHOk HasHBa 
B 3epHe HakallMBaeTcA OosbIe NOMOBHHbI KOJMYeCTBA BeLLeCTB, OOpa3yIOULUX- 
a 3a cueT JIMCTbeB 3a 3TO Ke Bpema (1, 2, 4). UTO KacaeTCA COOTHOLIEHHA a30- 
WMCTHIX BeULeCTB H YIJIeEBOJOB, MOCTyNaOlulNX H3 PasJHUHbIX OPraHOB B 3epHO 
Mpu HasMBe, TO 6bIIO OTMeYeHO, YTO YeM BbIllie Ha paCTeHHH pacMoox*KeH Opray, 
®@ CJICOBAaTeJIbHO, YEM OH MOJIOX%KE, TEM OTHOCHTEJbHO MeHbILe H3 Hero MocTyMaer 
%B 3epHo a30ta. M3 KkosocKoBbIX YelllyH, B YaCTHOCTH, B 3e€PHO NOcTyMaJIH B OC- 
HHOBHOM YIVJI€BOJIbI; ASOTHCTHIX KE BEMLeECTB — O4eHb Maio. Ilo Mepe cTapeHHA 
IpraHa COOTHOLeHHe MOcTyMalOWMX B 3e€PHO a3Z0THCTHIX BEULECTB H YIVIeEBOROB 
bMellaeTcA B CTOPOHY a30Ta. 
_ Tlockombky ONTHMaJIbHEIM CPpOKOM WIA HeKOPHEBbIX a30THbIX MOJKOPMOK 
MBJIAIOTCA Masbl MOCMe BbIKOMAalIMBaHHA, TO HaC MHTePeCOBaJIO, KaKOBO 2Ke He- 
FOCPeMCTBEHHOe YUaCTHE KOJIOCKOBbIX yelllyH B MOrJOWLeHHH a30Ta pH OMpbic- 
KUBAaHHH pacTeHHl. C 9TOH WebI0 MCCJeOBaHHA 6bIIH MposomKeHbI B 1956— 
1958 rr. c Marko sposol muenuiel MockosKoli. 
| Tlomepoh MenaxkozenaHounHHH onnT 1957 r. MpoBogusca 
Ha ONbITHOM yuacTkKe Ha JleHHHCKHX ropax nox MocksBow. Y pacTeHHit OMpbIckH- 
BaJIMCb JIMOO KOJIOCbA, HOO WucTbaA (cXemy oMbita cM. B TaOu. 1). ua sToro: 


Macon wie 


ComepxKaHve a3z0ta, % K cyX. Becy 


A6c. Bec 
BapuauTbl ombita 

sepHa, © HeOeJIK. 6eKOBOrO o6uyero 
KoutTpoub 36,8 0,10 2,04 2,11 (4106)* 
OnpbickHBaHHe KOJIOCbeB 37,0 0,21 Peay 2,52 (119,4) 
OmpbicKuBaHHe JIMCTbeB 36,8 0,26 2,32 2,58 (122,3) 
OmpbickuBaHHe BCero pa- 

cTeHHA 37,7 OF22) 4 2,20 2,48 (117,5) 


* B ckoOkaX — B I pollenTax. 
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Obl] IIpHMeHEH CMellHa/IbHbIi WMT C OTBEPCTHAMH JIA cTeOuIeH, MO3 BOI AION 
OMpbICKHBaTb KOMOCbA, MpeqOXpaHAA OT MONaaHHA KalleJIb Ha JIMCTbA, HW Ham 
o6opor. B Kay! JelntHKy BxOgHIO mo 4psayKa qmMHOIO 1,0 M; MOBTOPHOCTB ~ 
BykKpatHas. 3a nepvoy dopMupoBaHue 3epHa — HawaJlO MOJIOUHOM CIleJIOCTH 
ObIIO JaHO TPH HEKOPHEBHIX MOAKOPMKH 2,5% pacTBOPOM aMMMayHOH CesHTpbI. 
Yuer OMblTa MpOBeeH B MOJIHYIO CMeOCTb, C KaxkOro BapHaHTa ObIJIO B3 ATO 
mo 60 KosocbeB (Ta6u. 1). 

M3 nanupix TaOu. 1 BHHO, YTO aOCOJNOTHBIM Bec 3epHa MPH ONpbICKHBaHHH 
H3MCHHJICA H€3HAUHTEJIbHO, HECKOJIBKO YBeJIMYHMBaACb B BapHaHTaXx C OMPbICKH- | 
BaHHeM KOJIOCbeB MH BCero pacTeHua. CogepxKanne OOWlero a30Ta B 3epHe 3aMeT- 
HO MIOBbICHIOCb BO BC@€X BapHaHTaX, MOJIYYHBIIMX HeKOPHeBble MOLKOPMKH. 
B 3epHe pacTeHuii, y KOTOPbIX ONPbICKHBaJIMCb TOJIbKO KOJIOCbA, HaKOMHJIOCb 
MOUTH CTOJIbKO Ke a30Ta, CKOJIbKO WH y pacTeHHH, y KOTOPbIX OMPbICKHBaJIMCb 
JIMCTbA. STO CBUAETEIbCTBYeT O TOM, YTO KOJIOCKOBbIe YellyH, Tak %Ke KaK UH 
JIMCTbA, MOFyT HOrsoulaTb a30T, LaBaeMblH PpacTeHHIO B pacTBOpe IPH HeEKOPHE- — 
BOH MOKOpMKe. 

Jlasee WIA CpaBHEHHA CKOPOcTH OTTOKAa a30Ta B 3ePHO H3 ONPbICHYTHIX a30- 
TOM KOJIOCKOBbIX YelIyH HM JIMCTbeB ObIJI MOCTABJICH OMbIT, Fe aHaJIv3 MpOBO- 
IMJICA He TOJIbKO B MOJIHYIO CieslOcTb, HO H B XOfle HaJIMBa 3epHa. 

B pereTahluHOHHOM OnbTe 1958 r. pacTeHHA BbIpallHBaJCcb 
B IJIMHAHbIX Ba3gOHaX, BMellaBuIMX nO 3 kr NouwBbl. B dase TpyOKoBaHHA 
OblIH yaseHbI GoKoBble MoGern. B dase POpMHPOBaHHA 3epHa Obl NOCTAaBJIeH 
OMIT C ONpbICKHBaHHeM pacTeHHH NO TOM »%*e cxeme, 4TO H ONbIT 1957 r. Boiio , 
J\aHO Tp HEKOPHEBbIX HOAKOPMKH 5% pacTBOPOM MOUEBHHEI C LOOaBJICHHeM CMa- 
quBatea OII-10 us pacuera 0,1%. B BapuantTe Oblvio no 4 cocyya, B cocyye 10 
10 pacrenn. [I[po6nt pacrenuit 1A aHalH30B OpaJHCb B 2 cpokKa: B da3y KOHIa 
MOJIOUHOH CiesIOCTH HM B NOJHYy!IO clelocTb (Tabs. 2). 


TaOnuna 2 


Comepxx o6uj. asoTa B 3epne*| COAep%. OOul. asora, 
Rep 2 P % K CyX. Becy 


A6c. 

Bec 

BapuaHTbl OMbITa gepna 
; mr Ha 1000 |B mHCc-| B cTe6-| B Ko- 
% K CyXx. Becy. JIOCKOB,. 
3epeH ThAX | JAX Juemyax 


®asa MONMOUHOH cnenocTH 


KoxutTpoub 24,64}1,97 (100) 485 (100) | 2,56 | 0,39 | 0,86 
OmpbicKuBaHHe KOJIOCbeB 30,411) 2,22 (112,7)| 668 (187,7)| 2,39 | 0,35 | 4548 
OMmpbicKHBaHve JIMCTbeB 24,28)}2,06 (104,6)} 500 (103,1)} 3,11 | 0,45 | 0,96 


‘OnppickuBaHue Bcero pacTeHus 30,45 | 2,32 (117,8)| 706 (145,9)| 3,16 | 0,49 | 1,16 


®a3sa NONMHOH cnenocTH 


KouHTpoJIb 37,17] 2,07 (100) 769 (100) — — | 0,34 
OmpbicKuBaHHe KOJOCcbeB 38,84] 2,25 (108,7)| 874 (103,6)} — — | 0,53 
‘OMpbICKMBaHHe JIMCTbEB 37,22] 2,26 (109,2)) 841 (109,4)} — — | 0,42 
OnpbickuBaHue Bcero pacTeHua 39,61 |2,44 (118,0)} 966 (125,6)| — —- | 0,56 


* B ckoOxax — B MpolleHTax K KOHTPOJW. 


B 9TOM onbire HavOOJbIHH HHTepec MpefcTaBJAIOT JaHHble, MOJIYYeHHHIe B 
mpoOy vepes 9 AHel MocJie HEKOPHEBLIX MOJKOpMOK (B (base KOHIa MOOUHOL 
CMe@JIOCTH), MOCKOJIbKy 3ecb Ooslee YETKO NPOABHMVJINCh pasJIMUHA B COLepxKaHHH 
a30Ta B 3epHe H ApyrHxX OpraHax B 3aBHCHMOCTH OT TOPO, OMpbICKMBAaJIMCb JIM 
KOJIOCbA, JIMCTbA WJIM Bce pacrenve. Tak, aOcOJNOTHbIM Bec 3epHa 3HaYHTeJIbHO 
YBeJIMUHJICH MPH ONPbICKHBaHHH KOJIOCbeB H BCerO pacTeHHA, HO He W3MeHHJI- | 
CA IpH OMpbICKHBaHHH JIMCTbeB. CofepKanHe OOmlero a30Ta B 3epHe pacTe-— 
HHH, Y KOTOPbIX ObIIH ONPbICHYTLI JIMCTbA, Tak»Ke MOUTH He MOBBICHUOCb. 
B pesybTaTe aOcoul0THOe KONHYeCTBO a30Ta, MOCTyNMBWero B 3epHO 3a 
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¥eT OMPbICKHBaHHA JIMCTbeB, MOUTH He H3MEHHJIOCb, B TO BPeMA Kak y pac- 
;PeHHH C OMPbICHYTbIMH KOJIOCbAMH OHO yBeIHYNNOCh Ha 37,7%, a Y MWeHKOM 
TIpbICHYTbIX pacTeHHi—uHa 45,9%. CyeqoBaTembHO, 3 KOJIOCKOBbIX 
Helly OTTOK a30Ta B 3e€PHO Wel 3HaYHTebHO ObicTpee, 4YeM 3 JHCTbEB. 
B cTeOMM we H JMCTbA OTTOK a30Ta W3 KOJIOCKOBbIX uelllyli He mpo- 
yucxoyqun coBepiienHo. Tak, ecJIH MpH ONPbICKHBaHHH KOJIOCbeB cojep- 
‘KaHHe OOULerO a30TAa B KOJIOCKOBBIX YelIyAX MOBbICHOCb Ha 72%, TO B JIHCTbAX 
H cTeOJIAX MpOMeHT ero Jake HECKOJIbKO cHH3HJCH. IIpu onpbicKuBaHHH xe 
MCTbeB COfepKaHHe OOUlerO az0Ta NOBBICHIOCb BO BCe€X OpraHax, HO B pa3- 
HUHOH cTeneHH: B JHCTbAX Ha 21,4%, B cTeOax Ha 15,3%, B KONOCKOBBIX 
ellyax Ha 11,6% u B 3epHe Ha 4,6%, T. e. HaOmOfaeTcaA rpayveHT B pacnpe- 
eJICHHH a30Ta, MOPIOWleHHOrO sIMcTbaAMH. Y pacTeHHH, WesIMKOM- OMpbICHYTHIX 
SOTOM, COJepKanve OOMero az0Ta MOBbICHIOCh Oovlee HH MeHee paBHOMepHO 
O BCeX OpraHax. 

K nlowHOH CieIOcTH COLep2%KaHhe a30Ta B 3epHe (Tab. 2) y pacreHult c ompsic- 
HYTbIMH JIMCTbAMH MOBbICHJIOCb JO YPOBHA pacTeHHH Cc ONPbICHYTbIMH KOJIOCbA- 
Ma. Ilo a6couOTHOMy Becy 3epHa K MOJHOM CMeOCTH pas JIMUHA MEXKTy BapnaH- 
Me MOUTH CrvlaqHJIMCb, HO COXpaHHJlacb Ta Ke TeHeHWHA, YTO H B MOJIOUHYIO 


CTeJIOCTb. 

JlerkocTb, C KOTOPOH KOJIOCKOBbIe YeLIYH OTMalOT 3eEPHY MOPJIOWLeHHbIM a3or, 
ObACHACTCA, BO3MOXKHO, TEM, YTO KOJIOCKOBbIM YeLIYAM BOOOLLE CBOHCTBeEHHO 
4M3KOe cofepKaHne a3z0Ta. B thaze MOJOUHOK CeJIOCTH B JIHCTbAX ObIIO 2,38% 
yOulerO a30Ta K CYXOMY BeCy, a B KOJIOCKOBbIX YellyAX 0,63%, T. €, MOUTH B 
4 paga HHDKe, 


Ta6Oauna 3 


OrHocuHTesIbHOe OOorailteHue Conepx. o6my. N (B npomeH- 
B Nt Tax K CyX. Becy) 
peMaA mMocuie 
OMmpbICKHBaHHA 
JIMCTbaA |cTe6M | 3epHO | KOpeHb|HCTHA |cTe6H | 3epHO | KOpeHb 
| 6 uac. Deh A DON Ae OOM nals 92 120. S6y lee Ole 
28 uac. BS she VP GGA Cal || 282.4) O85) || 202. |) Oss 
4 cyt. 2,69 a 1,90 — 2,69 | 0,44 | 2,04 _ 


B onpite 1956 r. c mpHMenenuem agora N? (Ta6u. 3). moka3aHO, YTO Yepes 
6 vac. mocae onppickuBanua pacrenult 5% pactBopom (N'°H,),SO, N?° 06- 
HapyxkuBasica B 3epHe. MoxkHO MoslaraTb, YTO STO Obl a30T, NOCTYNHBIIHH 
® 3ePHO Yepe3s KOMOCKOBble yeulyH. Uepes 28 yac. Mocse ONpbICKHBaHHA KOVJIH- 
sectBo N?! 8B 3epHe pe3KO BOspacTaJlO H B JaJIbHeMIeM NposouMKaO yBeIHUH- 
aTbca. B sMcTbaAX yepes 6 Yac. OTMe¥aIOCb 3HayHTebHOe OOoralleHHe N*° 
((Bce opraHbl Mepey anaJiv30M OOMBIBaJIHCb BOJOH), KOTOPOe B JaJIbHeHIIeM MaJIO 
M3MCHAJIOCD. 

| Tor dakT, 4TO KOMOCKOBHIe YeLIyH Mp HaMBe 3epHa H B MOFIOULeHHA az0Ta 
Tip HeKOpHeBbIX MOAKOPMKAaX UpalOT CTOJIb 3HAYHTEJIbHYIO POJIb, MOXKET Mpey- 
(TAaBJIATb MHTepec Tp usy4eHHH H3HOIOrMH pacTeHui BbICOKOrO ypoxas, 
§KOrla BCJeICTBHe 3aryLeHHA MOCeBOB aCCHMHJIALMOHHbIe (yHKUHH Mepexo,at 
4K CaMbIM BePXHHM JIMCTbAM H KOJIOCKOBbIM 4ellysM. 


Vuctutyt; d@usnonoruu pactenuii um. K. A. Tumupssesa Tlocrynuso 
Axaylemuu HayK CCCP 14 VIII 1959 


UWMTMPOBAHHAA JIMTEPATYPA 


E 1A. H., lappa os, ®usHomormyecKoe OOOCHOBaHHe MpHeMOB NOBbINIeHHA KatecTBa 3ep- 
a ApoOBoli MileHuUEI B ycuoBHAX opouleHua, Kany. qucceptauus, 1955. * H. C. Weru- 
isos, A. H. Iapaos, ®usuon. pact., 2, 113 (1955). § K. F. Finney, I. W. Mey- 
ler et al., Agron. J., 49, 341 (1957), *H.C. Metuuos, A. H. asaos, WAH, 
117, Ne 1, 146 (1957). 
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Jlokxxangn Akagemuu nayk CCCP 
1960. Tom 130, Ne 4 


B. B. CKPHMNUHHCK HH 


OCOBEHHOCTH PA3BUTHSA WH 3HMOCTOHKOCTb 
HEKOTOPbIX APOBbIX COPTOB NW EHHLbI B CBS3H 
C HX SOTOMNEPHOAMYECKON PEAKLMEM 


(ITpedcmaeieno axademuxom B. H. Cyxauesoim 22 VIII 1959) 


B coo6menusx (1~°), omy6MKOBaHHBIX elle B MpOIJIOM CTOJeTHH, HEOQHO- 


KPaTHO OIMCHIBaIHCh CBOeOOpasHble (OPM! MMECHHILbI H P2KH, BOSEJbIBAeMEIE | 
KaK IIpH OC€HHHX, TaK H pH BECeHHUX CpOKaX CeBa MH Ha3bIBaeMble <O3HMO-ApPO- | 
BbIMH>, «IBypyykamu», «Wechselweizen» u T. a. K. A. @®aaKc6eprep (°,”), 


H3Y4HB MMPOBY!0 KOJWICKIHIO, MpHllesl K 3aKJIOYeCHHIO, UTO «BCE APOBble NWe- | 
HHI[bI 3€MHOrO Wapa CNOCOOHBI K MepeHeceHHIO 3HMHEFO MOKOA», HW OTPHILauE | 
cneluHpHyuHOcTh ABypyyek. YcTaHOBJeHHbIH HM akT pa3JIMYHOH MOPOsOCTOH- | 
KOCTH APOBbIX MMWeHHI, OblI NOATBep%KAeH ApyrHMu UccwleqoBaTeismMH. AHa- |} 
JIOTHUHBIN BEIBO, MO OTHOMeHHIO K AUMCHAM elite paHblle cea P. Perea (°).. | 
Bnepspre E. C. Camppiruua (°) u Il. A. Jilykpanenko-Ilonoga (1°) o6bacHHJIN | 
TIOBbILIECHHY!0 3HMOCTOHKOCTb HEKOTOPbIX COPTOB MMIeCHHILbI H AYMCHA 3alepx- 
KOH TeHepaTHBHOrO pa3sBHTHA NO, BJIMAHHeEM KOPOTKOrO OceHHErO (oTonepuosa. | 
OyHako HX padorbl He OOpaTHJIH Tora Ha CeOA JOJKHOTO BHHMAHHA, H JIL | 
B TloculeqHee BpeMA B HCcIeqoBaHHAx A. K. Pegoposa (71~1°), Upxu Ilerp (7%), | 
A. A. Asaxsaua (7%) u Haumx (1°) 6bIIO NOKagaHO, YTO TaK HasbIBaeMble JLBy- | 
py4KH 0 cBoeH usnosorMyecKOK MpupOse ABJIAIOTCA HaCTOALLHMH APOBbIMH | 
pacTeHHAMH, OOaalOWlHMH JIHIWb CBOeobpasHOH coTonepHozuyecKol peak- | 
Wnel, B pesyJbTaTe KOTOPOM B OCe€HHHX YCJIOBHAX OHH OOPa3yIOT TOJIbKO yKO- } 
poueHHble BereTaTHBHble Modern. Kak MoKa3asIM Halu oMbiTbl (1°) c Hemocper- } 
CTBCHHBIM IIPOMOPa%KHBaHHeM AUMeHEM-Bypyyek, NoOeruH, BOSHHKIUHe Ha KO- ! 
POTKOM JIHe, OTJIH¥AJIHCb JOBOJIbHO BbICOKOH MOPOS3OCTOHKOCTLIO, B TO BpeMaA - 


Kak NoOeru, POPMHpoOBaBIIHeCcA B YCJIOBHAX JWIMHHOTO JHA, Cpasy xe BbIMep- 
3aJIH. 


B HacTOAULeM COOOULeEHHM M3 JIaraloTca pesyJIbTaTHI ONbITa, NPOBEeEHHOrO C 


YeTLIPbMA COPTAMH MMIeHHI[bl, KOTOPble HE CUHTAIOTCA JBYPydKaMH: OJHUM O3H- 
MbIM (JItoTectienc 0329) u Tpema apoBpimu (Muaprypym 0321 u 553 un Jiwrectenc 
062). Cemena THX COpTOB 6e3 MpesBapUTebHOM MOATOTOBKH ObIIH BbICeAHLI B 
aujku 16 IX 1958 r. Ogua rpynna AUMKOB cTOAa Ha CBeTOBOH MoWalKe, 


WM pacTeHHA B HOUHbIE YaCbl OCBellaJIMCb JIaMMNaMM HakaJHBaHHA 300 BT. Bro- ; 


pad rpylla Haxoqusacb HeMOfaseky B yCJIOBHAX ecTecTBeHHOrO HA. Tipu na- 
CTYNJICHHH YCTOHYMBEIX MOPO3OB JONOJHUTEIb HOE OCBELLEHHE ObIJIO peKpallleHo, 
M BCe ALMKM MOMEeleHbI BMECTe Ha NOACTaBKH VIA JyYlero NpoMopaxkKuBaHHA, 
Cuer, BbillajaBlunH Ha pacTeHus, ylassaucs. 

O cocTOAHHH pacTenuli Mepeq HauaJIOM 3MMbI MOXKHO COCTaBHTb MpescTaB- 
JI@HHE Ha OCHOBE H300parKeHuA PpasMepoB HM POPMbI HX NOGeroB u KOHYCOB Hapac- 
TaHHA (cM. puc. 1). 


PHCyHKH NOKasbIBal0T, YTO NO pasMepaM HU ANddepentiualun KOHyca Ha- 


pacTaHHA B YCJIOBHAX CCTeCTBeHHOFO JHA ApoBble copta 0321 u 553 6pm 3Ha- 
YHTEIbHO OH2Ke K O3HMOMy copTy 0329, 4em K apoBomy 062. Ilo dopme Kycta 
MuabtypyM 0321 mpu6snsuaca k o3umomy, 0329, a Muabtypym 553 — x spo- 
Bomy 062. IIpu QIMHHOM xe He BCe TpH APOBbIX cOpTa CyILecTBeHHO OTJH- 
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ayIMCb OT O3HMoro. MnTepecHo OTMeTHTb, YTO KYULCHHe HMeJO MeCTO TOJIbKO 
OJHOM CJIlyyae —y O3MMOrO cOpTa, BbIpallleHHOrO Ha eCTeCTBEHHOM JIHe. 
JlaHHble, XapakTepHsyloulNe LIMHY MexOy3/1MA CTeOA HW KOJIMYECTBO CYXHX 

J€ULECTB B COKe, MIpHBeeHbI B Tabs. 1. 

Takum 06pasom, B yCJIOBHAX KOPOTKOPO ecTeCTBeHHOFO JHA B CYMME TIO BCeM 

joKasaTeIAM B3ATHIE COpTa pelcTaBusH caenyiomnui pan: JItorecttesc 062—> 

»Muaptypym 553-Muaptypym 0321-+Jitorecyenc 0329. 


ARs 
YALL 


‘Puc. 1. Pasmeppi uv cbopma mo6eros HW KOHYCOB HapacTaHusA y pacTeHHli pa3- 

HbIX COPTOB MMeHHIbI. Cepa HampaBo —JItorecueuc 062, Muabrypym 553, 

Muabtypym 0321 u Jltorecuenc 0329. Bepxuuit pa — Ha JJIMHHOM JHe, 
HHKHHM — Ha eCTECTBCHHOM 


B Tepvoybl 3HMHUX OTTEeMesel, CIEMyIOULHX 34 MOPO3aMH, MpOv3BOMIIOCb 
ppeqeseHve COCTOAHHA pacTeHHH corjacHO culeqyiouleH LWKavle: 


 Henoppexgeuube (Oann 0)—Bce mucTbA 3e7eHbIe, 3a HCKJIOUCHHEM HH KHUX, 
(TMH palomlMx BCuenCTBMe CTapeHHs. 

‘Cama6oe nosppexgenue (Gann 1) — noBpexkeHEI KOHLI NaCTHHOK «: 

CuldbuHoe NOBpexKAeuHue (Gann 2) — NTACTHHKM NOMHOCTHIO HIM MOUTH MOMHOCTHIO 
PDTMePJIH; BMaranMila B OCHOBHOM 2KMBbIC HIM JIMMWIb YaCTHUHO NOBpPexTeHHBIC. 

| Ha rpanune ru6eunu (Gann 3) —Bce Haf3eMHble “aCTH MOMHOCTbIO OTMePJIH, HU B 
IKMBOM BHJl€ COXPaHHJICA TOJbKO y3eJ KYWeHHA. 

| Iicru6mue (6ann 4)— sce yactH pacTeHus, BKIOUaA y3el KyH\eHHA, OTMEPJIH. 


Pesy JbTaTbl IPOBORUMBIX TAKUM OOPa3OM aHaJIH30B MpeACcTaBJIeHbl B TaOw. 2. 
B monomHeHHe K Ta6u. 2 ormeTHM, 4YTO pacTenun copta Muubrypym 553, 
joxpanusuine 24 III npusnaku %Ku3HH, 
xXojle BeCHbI Bce Ke Noru6su. Y copta 


WIbTypyM 0321 uz 65 pacreHHit, uMeB- 


Taouuna i 


Comep x a- 
A\iMHa MexKAOyY3IuA | yye cyXxUux 


UX CHJIbHOe NOBPexKLeHHe WH HaXO- cTe6ut, MM BemecTB, % 
AULAXCH Ha rpanute ru6esu, 58 (84%) Copp |---| 
‘akKe MOPrHOJIM, WH %XKUMBbIMH OCTAaJIOCb ecrects. | nempe- | ecrecTB. 
‘OubKO 7 pactenui. Y osumoi mulenH- ASD SOPHO Bee 
(bl 0329 Bce pacTeHHA OKasaJIHCb 2KH3- 

[ECTIOCOO HbIMH. 062 6,0 108, 5 4,6 
_ [ina XapakTepHcTHKH YyCJIOBHH 3H- 553 1,7 44,0 6,4 
MOBKH yKaxKeM, TO pacTeHHA, MpoaHa- 0321 1,0 18,0 8,2 
ia3zupoBaHHble 8 XII, ucnpiram jelicr- 0329 1,0 4,6 Be 


‘M@ MHHUMAJIbHOH Temmepaty pbi—14,0°; 
7 XII — gononuutenbuo —14,8°; 6 I] — mopospi yo —11,8° B 6yaKen Say) 
[a noBepxHocTu cHera; 22 III — quuTebHbIe MOpo3bl C MHHAMYMOM —16,3° 
; Oymke Hu —26,5° Ha MoBepXHOCTH cuHera. 
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Ta6Oauna 2-4 


Uucno pacTtexul (B mpouweHTax) 


| Cpequnih 
Tara Aauna ; Oana 
aeenen Copr ene, HenOBpexK- ene yee Een ente see norvomne noppex- 
nen. (0) | PP (2). ° o. (3) (4) eHun 
8 XII 1958 062 a = 52,4 36,0 6,4 5,2 1,6 
6 — — — — 100,0 4,0 
553 a 33,5 52,7 13,8 = = 0,8: 
6 % as 4,6 36,7 58,7 24 
0321 a 82,2 14,8 3,0 — (OR2} 
6 = pe 23,0 44,0 33,0 3,1 
0329 a 97,9 2,4 = == 0,02: 
6 100,0 4 = ss = 0,0 
7 X11 1958 062 a -_ 1,0 14,5 48,5 36,0 32 
553 a 3,3 29,5 38,5 20,3 8,4 210 
6 = as os 400,0 4,0 
0321 a 34,5 65,5 = = os 0,7 
6 = a = — 100,0 4,0 
0329 a 97,0 3,0 = th dat 0,03 
6 91,7 8,3 = 0,4 
( 141959 062 a — — — 17,8 82,2 3,8 
553 a 0,9 14,0 28,1 35,0 D 2,6 
0321 a 10,8 79,2 40,0 = aa 1,0 
0329 a 2,3 97,7 Ze ai 4,0) 
6 6,2 93,8 = = ns 4,0) 
24 III 1959 062 a — — — — 100 4,0) 
553 a as —s a 25,9 74,4 3,7 
0321 a -— — 14,2 2959 DVS one 
0329 a — 7X0) 74 60,3 17,0 25) 2,0: 
6 — 14,5 67,0 16,5 2,0 1,3 


* @—ecTecTBeHHadA AIMHa JHA, 6 — HeEMpepbIBHBIH Jeub. 


ConocTaBJIAd pesyJIbTaTbl MpOMOpaxKHBaHHA pacTeHHH, MpecTaBJIeHHbie B 
TaO. 2, C TEMH JaHHbIMH, KOTOPble XapaKTepH30BaJIM CTeNeHb HX PasBHTHA | 
Tlepefl HavaJIOM 3HMbI, MOMKHO ClelaTb 3aKJIOUeEHHE, YTO 4eM OoMbIe 3alepxKu- — 
BaeTCA OOWLee PasBHTHE APOBLIX (OPM NOX BJIMAHHEM KOPOTKOPO OCeHHErO THA, 
TeM OOJIbIIeH MOPO38OCTOHKOCTHIO OGaaloT OHM. 

XapakTepHo H TO, uTo copra Muabtypym 553 u 0321, nukorga He OTHOCHB- 
IIHeCA B BypyuKaM, TeM He MeHee OOJlaqal0T TAKOH Ke POTONepHoANVecKOH peak- 
WHeH, KOTOpad CBOHCTBeHHa HaCTOAWWHM JBypyukam. Her nukakoro COMHeHHA 
B TOM, TO HM€HHO STHM CBOHCTBOM OODACHAIOTCA MHOFOUNCJICHHbIe yKa3a- 
HHA psa apropos (°, 7%, 14, 20-2) Ha calyyaH MepesHMOBKH pacTeHul Muspry- 
pyM 0321. Ha6mogenus K. A. Paanxc6eprepa (°,”) u P. Perena (°) Taxxe’ mo- 
JtyuatoT B CBET€ YCTAHOBJICHHBIX PaKTOB pall\HOHaJIbHOe OObACHeHHe. OOHapy- 
%KCHHAA HMM pa3JIMUHaA CTeMeHb MOPOZOCTOHKOCTH APOBbIX COPTOB ONpemeaeT- 
CH HM€HHO pa3HOH cCTeleHbIO 3alep2%KKH H3 Pa3sBHTHA Mp OCeHHEM KOpOT- 
KOM JHE. 

B saksovenve culelyeT MOquepKHYTb 3HAYeHHeE YCTaHOBJCHHBIX (baKTOB 
C C@JIeKIHOHHOH TOUKH 3peHHsA. OHH NOKasbIBaloT, YTO HEKOTOPble APOBbIe copTa 
MUICHHIUbI, 3aepeKHBaA CBOe PasBHTHE MON BJIMAHHEM OCCHHEFO KOPOTKOrO JHA, 
OOJIaaroT CMOcOOHOCThIO 3HMOBaTb. OcobeHHocTH copta MusbtypyM 553, ABIA10- 
mlerocd THOPHAOM MeXKy OTHOCHTeEIbHO Coulee SHMOCTOMKHM SAPOBbIM COPTOM 
Musptypym 0321 u copeptienHo HesuMmocTolikum KuTuenepom, yKa3biBaloT Ha 
(akT Nepegayn (XoTA HU B OCNaGMeHHOM BUJe) JaHHOrO cBOlicTBa NO HacwlencTBy — 
Ip CKpellMBaHHAX. Bopwiekad xe B THOpHANsallHio POpMbI, 3elepxKUBAIOULHe 
PasBHTHE NO BMAHHEM KOPOTKOFO OCeHHETO AHA, BO3MOX%KHO OyeT yCHAHTb 
3TO CBOHCTBO HW TaKHM OOpa3s0M CO3LaBaTb 3HMOCTOMKHE APOBble COPTa MUICHHILbI. 
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'akWe COpTa HMeIOT HECOMHEHHY10 Xo3sHicTBeHHYy10 WeHHOCTE: 1) B palionax, 

€ OJHOBPe€MEHHO BOSIeIbIBAIOTCA O3HMbIe H APOBble COPTa, B 3aBHCHMOCTH OT 
tenon roa WIM FOTOBHOCTH Nowe K OOpaboTKe MOXKHO PaclIMPATh TOT MINH 
HOM KJIHH HW TCM CaMbIM HE TOJIbKO CrJlaxKHBaTb HallpA2%KeCHHOCTb MOCeBHOH KaM- 
(aHHH, HO M pacTArMBaTb BpeMA CospeBaHHA YpoKaA uM BecTM yOopKy Gouee 
1aBHO; 2) B palioHax CO 3HaUMTeIbHOM rHOeIbIO O3HMBIX B TCYCHHE 3HMBI Jer- 
‘O IIPOHSBOANTb BeCeHHHM MONCeB H3PEXCHHLIX YUACTKOB, He OMycKan cMe- 
iNeHHA COpToOB, 


CraBpOnombekHlt CebCKOXO3AliCTBeEHHEIH Ilocrynus0 
MHCTHTYT 21 VIII 1959 
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Jloxnaygn AkayeMun Hayk CCCP 
1960, Tom 130, Ni 4 


OKCIEPHMEUT AJIBHAA MOP®OJIOTH A 


A. A. KOJIOCOBA 


O 3A)KHBJIEHHH PAH CEPAWA Y TITHL 
(IIpedcmaeaeno axademuxom H. H. Axuaxoeoim 20 VII 1959) 


Muorne oTeyecTBeHHble H 3apyOe@xKHble yYeHbIe IPOBOAHIH SKCHePpHMeCHTaJIb- 
Hbl€ HCCIe€OBAaHHA Ha KHBOTHBIX H H3y4aJIH 3aKMBIeEHHe paH cepa y yeJlo- 
Bekd. (a. ! 

OcHOBHEIM BOMpOcoM, HHTepecoBaBLIHM HcCeqoBaTeeH, Obl H ocTaeTcA 
B HacTOAMee BPeMA BOMpoc O PereHepaTOPHbIX BO3MOXKHOCTAX MHOKap/sla, 
pellaeMblli GOJIbUIMHCTBOM aBTOPOB OTPHILaTeJIbHO. 

Mbt nmocTaBHJIH CBOeH 3ajjaueH BbIACHHTb pereHepaTOPpHble MOTeEHIMH MHO- 
Kapa MO3BOHOUHBIX 2KHBOTHBIX Ha pa3JIMUHbIX 9TaMax cpHslorenesa (pbIOnl, 
aMpHOUH, PenTHIMM, NTHIbI M MIeKoNMTaIouMe). HacTosmee CooOuLeHHe BKJIIO- 
yaeT JaHHbIe, MOJYYeHHbIe Ha BSPOCJbIX NTHWaX (KypHua). 

Tlox o6ujHmM aHpHbIM HapKO30M MOCe BCKPbITHA TPpyAHOH KJeTKH UM Te- 
pukapa CKaJIbneIeM HaHOCHaCb MpOHHKalollan HIM HeNpOHHKaloulad pana 
mepeqHei CTeHKH JIeBoro *KeMyqouKa AIMHOK O0,O—1,0 cm. Ha pany Hakuia- 
AbIBasucb | —2 wemkopblx wiBa. M3 wncsa mpoone pu pOBaHHbIX KUBOTHHIX 2 MorH6- 
JIM, OCTaJIbHbIe yOUTbI Yepe3s cmemyroulHe cpokH |, 2, 3, 5,7, 10, 15, 20, 30, 60, 
90, 180, 450 cyrox. Matepuan puKcupospasica B 10% cbopMasIMHe, *KUAKOCTAX 
«cysa» H Byou. 

Cpe3bl OK palllMBaJIMCb: TeMaTOKCHJIMH-303HHOM, 2KeJIe3HbIM TEMATOKCHJIMHOM, 
a3yp-903HHOM, M10 BaH-[H380Hy, Mo DewbreHy, pe3opuHH-PyKcHHOM, no Buvib- 
mesckomy-Mapemw, no JloHcKoBy H lWapslaxoM. 

B 1 cyTKu Moce onepallun paHeBoe OTBepcTHe 3alOJIHAeTCA KPOBAHDbIM 
crycTkom. MpileywHai TKaHb KpaeB PaHbl pe3KO rHMepeMHpoOBaHa, B Heli MHO- 
XKeCTBO MeJIKHX KPOBOH3JMAHHH. BosiokHa MHOKapya KpaeB paHbl OTeYHHI, 
MJIOXO S3aKpalUMBaloTcA, MHO*HOPHIApHbIM alnnmapaT ux pacnagaercs. B ue- 
KOTOPOM OTJaJICHHH OT PaHbl BHJHbI yYaCTKH MHOKapja B COCTOAHHH 2XKUpO- 
BOK jlereHepalMu. Bokpyr weska— KPOBOH3IMAHUA, MMKHO3 H KapMopeKcuc 
MBIIUCUHBIX sep. 

Uepes 2 cyTOK AeCTPyKTHBHbIe H3MeHeHHA pacipocTpaHAOTCA Ha 3HauH- 
TeJIbHOe PaccTOAHHe OT KpaeB paubl. MpieuHble BOJIOKHa B 3TOM 30HE pac- 
MajlatoTCH, YACTb MbIINeUHbIX Aep ereHepHpyeT MyTeM MHKHO3a HM JIM3HCAa, a 
4aCcTb COXPaHAeTCA, OKPYXKeHHaA MPOTONMAa3MOH pacMaalouluXCA MbILMeUHbIX 
BOJIOKOH. Kak pesysbTaT STOFO NOABJIAIOTCA HEMHOTOUNCIIeHHbIe CBOeOOpa3- 
Hbl€, MeJIKHe, OTPOCTYAaTbIe, AHACTOMO3HPYIOWNe Mexy coOoH KeTKH, CO 
ca60 6a30*PuJIbHOH MpoTona3sMol HU OBaJIbHbIMH apaMu, onvcanuste (?,°, 14) 
MO, Ha3BaHHeM «MMOreHHOM» TpaHyJIAWMOHHOM TKAaHH. OTHM TePMHHOM BOC- 
MOJb3YEMCH HW MbI (cM. pu. 1.) 

Ha 3 cyTKM BOKpyr KpoBaHOrO crycTKa HMeeTCA BbIPaxKeCHHbIH CJIOH HOBO- 
oOpasoBaHHOlt «MMOreHHOM» rpaHyJIAWMOHHOH TKAHU, cofepxalle Oombu0e 
KOJIM4ECTBO KPOBEHOCHBIX KanHJJIApoB. B coceqHuX HENOBPeKAeCHHBIX yuacT- 
KaX MHOKapjla BCTpeyaeTca OoMbUIOe KOMMYeCTBO AMMTOTHYUECKH TeIAUINXcA 
AMep, a Tak2%Ke OMHHOUHbIe PHrypbl MUTO3A. 

B 9T0 BpeMA B MBINICUHBIX BOJOKHAX BOJIM3H PpaHbl MOAB AIOTCA aAjlpa c 3y6- 
YaTOH MOJOCKOH XPpOMaTHHa, XapakTepuble Jia onucaHHBIX H. H. AnnuKospim 
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ounTOB» (1). Takue xe Apa MOXHO BHeTbh HM B KJeTKaX «KMHOFeHHOli» 
HYJIAWMOHHOH TKAHH, MOCTeMeHHO 3anOJIHAIONeH paHeBoit WepektT (cm. 
c. 2). K kontly 3 cyToK B «MMOreHHOM» rpaHyJAMMOHHOM TKAHM NOABuAeTCA 
Has CeTh aprupoOpusbHbIX BoMOKOHeL. I]poxyKrl pacnaza pesopOupyiotca 
KpodaraMH, MO-BUAMMOMy TreMaTOreHHOrO MpONCxoxKeHHA. 


Puc. |. Pacnayzatommeca BomokHa MHokapza uepe3s 2 cyToK 
mocse onepauuu. O6paso0BpaHve «MHOreHHOli) TpaHyJIAWHOH- 
HOW TkaHH. )Keme3sHbi remaTokcusHH. OK. 7, 06. 90 (uMM.) x 


; 


Puce. 2. Kpaii panpt uepe3 3 cyrok mocae onepauun. «Muo- 

IMTapHbie> Apa B BOJOKHaX MMOKapfa H B «MMOreHHOH» 

rpanysmuuoHHo TKaHH. Mutoruueckoe HM aMuTOTHYeCKOe 

cocToAHHe sep MUoKapda. PKenesnbili remaToKcuuiuH. OK. 7, 
06. 90 (umM.) x 


Ha 5 cyTKH Bech paHeBOH ectbeKT 3alOJIHeH «MHOreHHOM» rpabyJIAWMOHHOH 
‘AHbIO, COMep2KallleH MHOXKECTBO PaSBUBAIOUIMXCHA KanuJaApoB. Paspyuuiato- 
WeCA MbIMeUHbIe BOMOKHA, yTpaTHBWUIMe Apa, pe3KO OKCHUJIbHbIe, romore- 
i3MPOBaHHBle, HO COXpaHAIOWHe CBOE CeTYATOE PAaCMOMO*KeHHe, HENOCcpeACT- 
HHO MpOMOJDKaIOTCA B TA2KH «MHOFeHHOM» FpaHyJIAWHOHHOW TKAaHH C ApaMu 
(HOUMTapHoro» THMAa. 
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Ha 6 cyTKH B 9TOM TKAHH KPOMe aPrMPpOHJIbHbIX BOJIOKOH NOABMAIOTCA 
TaK}Ke TOHCHbKHe KOJIJIareHOBble BOJIOKHA. ‘ 
Ha 8 cyTKH mposomKaetca MpOMmMpepaluA «MHOTeHHOH» rpavyJALHOHHOM 
TKaHH, B ee KJleTKaX BUAHbI (PHrypbl MUTO3A. | 
Heo6OxouMO OTMeTHTb, UTO Apa «MHOWMTAPHOTO» THMa, HHOrAa OYCHb 
KPyMuble, B HalIMX CJlyyadxX ABMAIOTCA YaCTBIMH HAXOAKaMH B BOJOKHAX 
Ilypkuube, mpekpacuo BbIpaxKeHHBIX Y Kyp H COMPOBO*KLatollux 60JIbIUMHCTBO 
KPOBeCHOCHBIX COCYOB B CTeHKe Cepfilla (CM. PHC. 3). 


Puc. 3. TurantcKve apa «MHOUMTapHOro» THMa B BOJOKHAaX 
Tlypxuute. )Kenesubtit rematokcunuH. OK. 7, 06. 90 (uMM.) x 


IMenk OKpy KaeTCA COCAMHNTCIbHOTKAHHBIMM KaNcyaMH M3 YIVJIOULCHHBIX 
(puOpoG1acTOB, Pas{BMPalOUlMX IWeMKOBMHKM Ha 3HAUHTebHbIe pacCTOAHHA 
pyr ot Apyra. Bokpyr wreitKOBHHOK H HEKPOTH3HPOBaHHbIX YYaCTKOB MMHO- 
Kapjla MHOrO TMraHTCKHX KJIeTOK. 

Ha 60 cyTKH paHa 3anmouHeHa CPOPMHPOBaHHbIM PyOWOM, 3aXBaTbIBalOULHM 
BCIO TOJIMLY CepedHOM CTeHKH OT 3NHKapya WO 9HoKapya (cm. puc. 4 Ha 
BKsleHKe K CTp. 767). 

«MvoreHHasd» TpaHyJIAWMOHHAA TKaHb YaCTHYHO 3aMellaeTCAH MOJIONBIMH 
cuOpoOactamu uw Ha 15 cyTKM NOUTH NOMHOCTHIO McuesaeT. Kpome kanuaa- 
PpoOB, B pyOle NOABJIAIOTCA M@JIKHE KPOBEHOCHble cocybl. KomH4ecTBO BOJIOK-— 
HHCTbIX CTPpyKTYp B pyOue yBemHuMBaeTCA. 

Ha 20 cyrku py6el nomHOcTbIO ChOpMHPOBaH, BOMOKHA B HEM MpeobalawrT 
Ha KieTKamH. AprHpoduubHble BOMOKHA OOHAPYyXKUBAIOTCA JIHUIb B OUCHb 
HeEOOJIbIIOM KOJIHYECTRE. | 

Ha 30 cyTkw pyOmoBaad TKaHb MpefcTaBseHa NOTHOM BOJIOKHUCTOH co-| 
€QHHHTeIbHOM TKAHbIO, COCTOALeEH TaBHbIM O6pa30M H3 KOJIJIareHOBbIxX BO- 
JIOKOH, K KOTOPbIM IIPHMELIMBAaIOTCA 9/acTHUeCKHe. 

AprupodubHble BOJOKHa COXPaHAIOTCA TObKO B COCYAMCTHIX cTeHKax 
M KamcyJle BoKpyr meka. «MHounTapHble» Apa coxpaHsloTca B duOpoona- 
cTax pyOuoBol TKaHH. | 

Takum oOpasom, noppexeHHe MHOKapfa Y Kyp CompoBoxaeTca ruGenbIO 
MBILNCUHBIX BOJOKOH C BOSHHKHOBeHHEM OOpasylollelicA U3 HX PpaHyIAHOH- 
HOH TKaHH, OMMCaHHOM B JIMTepaType NOX HasBaHveM «MMOreHHOM» rpanysA- 
IHOHHOM TKaHH. 

B oramuve OT nonepeyHononocaThx MBI CKeleTa y THI (7°), perenepa- 
TOPHbI€ MPOABJICHHA MHOKapfla, Bbipaxkaloulvueca B OOpa3s0BaHHH «MHOreH- 
HOM» rpaHyAWMOHHOH TKAaHH, SHAYUTEbHO CilaGee M He MPHBOLAT K BOSHUK- 
HOBCHHIO HOBBIX COKPaTHTeJIbHbIX SeMeHTOB. I[]poHHKaloulHe HU HeMpOHUKalo- 
(Me PaHbl CepAla 3ax%KMBalOT COCAMHHTCbHOTKaHHbIM pyOuom. PanHee u JO- 
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Bonbso MOULHOe PasBHTHe aprHPOPMJIbHBIX BOJIOKOH MpezcraBsAeT co6oli Ha- 
aJIbHYIO CTafluIo Mmpolecca pyOueBaHHus. 

«MHOWMTAapHbI» THM Aep, OY€BHAHO, CeLyeT CUNTATb PeaKTHBHbIM H3Me- 
|HCHHEM MBILMCUHOI M COeCIMHHTEIbHOM TKAHH Ha H3MeHeHHBIE yCJIOBHA OOMeHa. 


PoctoscKui-Ha-Jlony Tlocrynuao 
rocyapcTBeHHbIH MeHIMHCKHM MHCTHTYT 5 II 1959 
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IH TOK PHHOJOTHA 
A. A. BOATKEBHH, E. H. 3YBKOBA u HM. WH. PPHPOPbEBA 


BJIAAHHE TEMMEPATYPbI HA HEMPOCEKPELLHEO 
B TIPEOMTHYECKOM APE JIATYWKU 


({Tpedcmaenexo axademuxom H. H. II maaoeaysexom 8 VIII 1959) 


SApmenwe CeKpellWH B HelipOHax JlaTepaJIbHbIX HM TpeonTHyecKHX Aep y 
XOJIOMHOKPOBHbIX TO3BOHOUHBIX He€OJHOKPaTHO TIpHBJeKaJIO BHHMaHHe HCcJe- 
mopatenew (*,4°). Y amcuOnu HelpoceKkpet oOOHapyxKuBaeTCA B KJIe€TKaX 
IIpeonTHyecKOH OOacTH B Bue PpavyJI H Kaleb B MpeOnNTHKO-rHunoH3 apHOM 
TpakTe, a Tak2Ke NO XOy aKCOHOB, HallpaBasiouuxca K II] mwenyqouky U B 
KOHeuHEI Mosr (8). PaspylieHue y JIMUMHOK JIATyWIKH MpeonTHyecKOH AMKH 
TOPMO3SHT HJIH WCKOUaeT MeTaMOp*O3, UTO YKa3bIBaeT Ha CBA3b HeMPOHOB 
3TOH OGacTu c THPeoTpomuok cbyHKuHeH amenorunodusa (%). A. Ji. Ilomexos 
(58) OTMETHJI PeryJIHPYIOMWyIO POJIb MpeonTHyecKOrO Apa B aKTHBU3alHH TH- 
peoTpouolt PyHKUMH, TpeWecTBylOuleH pasMHOMRKeHHIO. GaBHCHMOCTb pelipc- 
AYKTMBHOrO Mpowecca OT Pa3sJIMYHbIX YCJIOBHH BHEeLIHEH Cpefbl, B YAaCTHOCTH 
OT TeMIlepaTypbl, HavOoulee OTUETJIMBO IIPOABJIAeTCA Y XOJIOMHOKPOBHBIX. 

B Teuenne JBYX MOCJIeqHHX eT Ha MaTepvase 92 KpyMHbIX MOJIOBO3PeJIbIX 
O3epHBIX JIsryutek (Rana ridibunda Pall.) mpr usyynau xapakTep HelipoceK- 
pelHH B 3aBHCHMOCTH OT Ce30HAa H TPH 9KCNePMMeHTAaJIbHOM M3M€HEHHH TeMIe- 
patyppl. M3 OoubuWioro 4uCJIa 2KUBOTHBIX, OpaBlIMXCA H3 ECTeECTBEHHOFO BOJOeEMA, 
BbIOMPaJIMCh SK3EMIVIAPLI OMHAKOBOTO Beca: 9 9 160—170 r, Jo 75—90 r. 
Touosbl sisrylulek (UKCHPOBaJINCb MO BO3MOX%KHOCTH B HavKpaTualiluul cpoK 
mocyie OTJIOBa, B pAye culyyaeB PUKCAaLUA MpOUsBOAMMAaACb HeMOCpeCTBeHHO Y 
Bojoema. JIaryliku OpaJicb B COCTOAHHH aHaGHosa: B MepBoli NOOBMHe HOAOPA, 
T. €. BCKOpe Mocule NOrpyXeHHA Ha WHO BOMOeMA, HU B TMepBbIX UNCaX Maa — 
HeMOCpeACTBeEHHO Tepeq «mpoOyxeHHem». Karkablli pa3 4aCTb 2KHBOTHBIX 
paclipeleiaacb Ha [Be rpyMMbl, H3 KOTOPbIX OHA NOMElLasach B XOJIOLUJIbHUK 
mpu 4°, a {pyraa B TepmoctatT mpu 28°. 3a6oli xHBOTHHIX H3 O6eHX rpynn mpo- 
H3BOMMJICA Yepes | U3 WHA HM 3 uO He. PuKcayua MaTepuasa: 10% dopma- 
JIMH, *XUEKOCTh TemM; 3a1MBKa B NapactbuH; oKpacka: reMaTOKCHJIMH-903HH, 
asaH 10 Telijenraliny, XpOMOKBaCIOBbIH reMaTOKCHJIHH Cc (ioKcuHOM 10 Tomopu 
M aJibleruy-pykcuH 0 MeroquKke Tembmu B MoguduKkanuu A. Il. JIpi6ana. 

Y osepHoi msryuKkn III xemyqouek pacmpocrpanserca B OGIaCTb, eKa- 
Ily!o KlepeqH OT WepeKpecTa spHTebHOrTO HepBa, OOpasyxA MpeonTuyeckyt10 
AMKY. B OOKOBbIe CTCHKH MOceqHeH BKJOYeHBI pacnomaralouuecd CHMMeT- 
PHYHO KOMMaKTHbIe rpylilibl KeTOK — MpeontTuyeckune aqpa. KpymHoKserou- 
Haw UaCTb KaKOrO Ajlpa 3AHMMaeT BEHTPaJIbHOe NOJIOMKeHHe, MeMKOKNeTOUHAA 
MeHee MJIOTHA YaCTbh pacioJiaraeTca JOpcasbuee. Helipoub: oGeux yacreli apa 
XOPOWIO KOHTYpHpylOTCA MpH pa3HbIX OKpacKax. 

OceHbIO KpyIHble HeEHPOHbI MMeIOT HEOOJbIUOM OOONOK UMTOMMA3MBI C TIbIO- 
KaMH Turpouta. Ppanyibl rOMOpH-NOJOXKUTeMbHOTO BelLeCTBa BbIABJIAIOTCA 
cma6o. Hapany c 6a30cduibHbIMH KaeTKaMH BCTpeyaloTCA HM OKCHUVJIbHEI, 
OKpallinBaloulmecd dioKcHHOM 110 Tomopv. Ha Ooubuiom unee npenapaToB 
XOPOMIO IIpOCMEKUBAeTCA MOCIeEIOBATeIbHOCTh B OOPasOBaHHH U HAaKOIVIeHHu 
cekpeta (puc. 1, BropoH pay cpepxy). B xKmerKax, 6oubieli uactbio c 6a30- 
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UJILHOH WHTOMNMA3MOH, NOABJIAIOTCA OJMHOUHbIE MesIKHe (PIOKCHHOBbIe Kalli. 
PasMepbl Kalle/lb yBeIMUMBaIOTCA, a UHCIO MX BOspacraeT oO 2—3, peqKO JO 
5—6. Kallid uHorga OObeqHHAIOTCH B OMHY KPYMHY1O KallJiO, BbINOHAIOMLYIO 
MOUTH BCIO WMTONMA3My HW OTTECHSIONLY10 KJIETOUHOe APO Ha Mepudeputo (puc. |, 
BTOPOH pan cBepxy, 6—dO). Umewrca u oTzenbHble ONTHYeCKH MycTbIe BaKyO- 
JIM, ABJAIOUNeCA MeCTaMH IIpefilecTByIOlleH NOKaJIM3alunN Kaleb cekpera 
(*). Apkue, OKpallieHHble PIOKCHHOM, KalJIM BUHbI HO XOLy aKCOHOB H OCObeH- 
HO B KOHHYECKHX PaclIMpeHHAX HX CCHOBAaHHH. Kalu okasbiBaloTCA HaH6oulee 
KPYNHbIMH 3a NpeeyaMH HeMpOceKpeTOPHbIX HeHMPOHOB B HelocpescTBeHHOL 
ONIM3OCTH OT HHX; M@JIKHE Ke KallIM OOHAPyXKUBAaIOTCA B MOBFOBOM TKAaHH Hay 
SPHTEJIbHBIM TpakTOM. KamnviM MepemelaloTca HW B CTOpOHY 9TeHAMMbI. OHH Ha- 
KallJIMBaloTcd NOX Hef W MpOHNKalOT MEKLY PWabHbIMM KJIETKAMH B TOJIOCTb 
II] »xenyyouKa. 

B BeceHHuit NepHox pasMepb! HelpOHOB B KpyMHOKJeTOUHOM uacTH Mpeorn- 
THYeCKOrO Apa yBeMuuBaloTcA (puc. |, BepxHHhH pag, a). Ilo nepudepnu 
XOPOUIO BbIPaxKeHHOM IWMTOMMAsMbl PaciOvslaralwoTcA PubIOKH THPpOMAHOrO Be- 
ULe€cTBa; B OKOJIOAQEPHbIX yYaCTKaX WHTOMMa3Mbl HMeIOTCA CKOMVJI€HHA TOMOPH- 
MOJIOMKUTEIbHDIX TpaHyJI W PbIOOK, a TaK2%Ke MEIKHX Kaleb ceKpeTa. XOPOwo 
MpOCJEKUBAeTCA MpeBpallleHne vIbIOOK B KalJIM, YBeIMYeHHe YMCA MeJIKUX 
KalleJIb H CJIMAHHe UX B Kpyniuble. Hapspy c 3THM WATOMMAa3Ma HEKOTOPBIX Hel- 
POHOB MOJIHOCTbIO IIpeBpalllaeTCA BO MHOXKECTBO HEOOJIbUIMX KalleJib HeHpocek- 
pera. Takue kjieTKH MpHoOperawr BUA TYTOBbIX AOL. 

IlemoukKH M@JIKUX KalleJIb TO XOY AKCOHOB yKa3bIBalOT Ha CBOeOOpa3HbIit 
mpolecc cTeKaHHA HelipoceKpeta, OCcO6e€HHO B OOAaCTH MpeonTHKO-runousap- 
Horo TpakTa. Pacnovioxenne OoblWIeH 4YaCTH Kaleb BOIM3H HeMpOHOB Mpeon- 
THYECKOFO Afpa CBHJETEJIbCTBYeT O HavaJIbHOK cpase oTTOKa. Kalli BcTpeua- 
-FOTCA B MO3rOBOH TKaHH, OOHapy2XKHBad, KaK WpaBHuJIO, KOHTAKT C 9HOTeIMeM 
‘KalIHJWIAPOB, a Take B OOsacTH aieH_uMbl. LlextpambHad uacTb HanOouee 
KPYIHbIX TOMOPH-MOJIOMKUTEIbHBIX Kallesb (10 24 w) OKpalnBaeTcA PJIOKCHHOM, 
4TO YKa3bIBaeT Ha HEOJHOPOJHOCTh CeKpeTOPHOH cyOcTaHUHH HW MOCTeMeHHOCTb 
B ee (OpMupoBaHHH. 

TlomoBble pa3JIMYHA OTM€YeHbI TOJIbKO JIA BeCeHHHX Ocobel. B 9TO BpeMa 
BCe IIpH3HaKH HeMpocekpeluu y CaMOK BbIpaKeHbl OOJIee 3HAYHTEIbHO, FEM Y 
CaMIOB. OTa OCOGeHHOCTb MpPOABHWAaCb VM B OMbITaX Mp JOMO/HUTeIbHOM BO3- 
eHCTBHH TEeIVJIOM. 


Ta6auna 1 


Kanau  2kcTpevensiomaspHoro Helipocekpeta B 10 nomepeuHbIx cpesax uepes 
mpeonTuyeckoe Apo 


JlokanH3alua 


Tlpoyqomx. 
Cepuu Uucso Kaneab 
RET area Apo ameHAuMa |KanHApbl 
OceHb 
KoutTpoub 
(ucxoHEIe ) 0 a9) + + — 
Teno a) D6 + + ++ 
Xoo 3 9 ak — — 
IBrerenHicd 
KOHTpOvIb 
(HCxXOHbIe) 0 32 ak = = 
Teno 3 260 -+- + == 
Xonox 3) 126 ate a pes 
Tenso 5 70 Be a= = 
Xowo7 5 65 + _ = 


Tao. 1 oObequHAeT cpeHHe JaHHble, MOKasbiBaloulNe HCO HW JlOKaJIM- 
gallMio Kaleb HelipoceKpetTa B pa3HOe BpeMA rofa H NoOcMe MOMONHHTEbHOTO 
BO3AeHCTBHA TeMMepaTypou. 

BoseiictBue TeMJIOM CHJIbHO aKTHBU3HpyeT HeMpocekpellMio H OCeHbIO, 
u (OcO6eHHO) BecHOH. SciekT BbIABJIAeTCA yxKe Yepes | CYTKH M PesKO BOspac- 
TaeT IIpH YBeJIMUeHHA MpOLOWKUTeMbHOCTH ONbITa NO 3 cyTOK. M3 KpymHbIx 
HeiPOHOB BbIBOAATCA BCe KallIM HeHpocekpeta. Mx uucO pesKO yBeHYMBaer- 
cad B OKpy2Kalolleli TKaHH, BIWOTb JO 5lenquMbl (pwc. 1, BepXHHH px, 6). 
Ecuiu B HCXOJHOM COCTOAHHH YHCJIO KallesIb BH CEKPeTOPHbIX HEH POHOB B Cpey- 
HeM COCTaBJIAeT OCeHbIO 29 uv BecHOH 32, TO Yepes 3 CYTOK TIO] BJIMAHHEM Tela 
OHO yBeMunBaeTcaA OceHbIO 10 56 u BecHOol Ao 260 (cpemHee Mogcyeta Ha 10 
cpesax). B orjqeibubix Heliponax HaOwogaeTcA OOpasoBaHHe OYeHb OOMbUIOTO 
yHCsa (JO HeCKOJbKHX J\eCATKOB) POMOPH-MOJIOKUTEMDHEIX Kaleb (puc. |, 
TperHii pa cBepxy). Cosfaercad BilegaTeHHe, UTO MpeqBapHTeIbHO H3MCHECH- 
Had MpoTonmasMa HelipoHa MOMHOCTbIO MpeBpalijaeTcA B Kalu cekpeta. Mot 
oOpaTHJId BHUMaHMe Ha TO, YTO MpH OOpasoBaHHH OoOvbINOrO YMCA Hel pOceK- 
PeTOpHbIX Kaleb pa3MepbI UX B NpeledaX OTACIbHOK KJIeTKH OKa3bIBaloTCA 
 oueHb O1u3KuMH. [Ipu MepenomHeHHM WHTOMMAasMbl TaKOM KallesIbHOU cyOcTaH- 
ue YacTO He HaOwuOMaeTCA paciiala KeTKH, Apa KJIeTOK COXpaHAOT HOPMaJIb- 
HbIe HPH3HaKH, MpHoOperad mocremeHHo oKcudusbuble cBolictBa. Ha mpena- 
paTaX Mbl HeOQHOKpPaTHO HaOuJlOLaH MOCJeOBaTeIbHbIe 9TaMbl CcMo3a- 
HHA TeMHBIX Kalleylb CeKpeTa B KOHYyC aKkcoHa H Jlamee (puc. 1, HH KHHH 
pan, a—s). B pesyabTaTe 9TOrO KJieTKa TepAlia HeHpocekpeT H HepelKO 
WHTONMa3sMy, APO OKasblBasocb Oouee yMJIOTHeHHBIM H CHJIbHO OKCH(HJIb- 
HbIM, YTPaTHBLIHM AQpbiutko. Takue ABJIeHHA HaHOosee YaCTO OTMeYaJIHCb 
y OCeHHHX wIAryuieK. Ha MHorux Mpenapatax cpeqH THMMYHO OPOpMJICHHBIX 
Oas0PHJIbHbIX HeHPOHOB BCTPeyaloTCA TaKHe H3MECHEHHbIE «PouIble» ipa, B Pop- 
Me HM CTpOCHHH KOTOPbIX MOXHO MPOCMeUTb WUpOKy!O raMMy MepexooB K 
OObIUHOH CTPyKType H Oa30PHJIbHbIM CBOMCTBaM. 

Bouee MposoumKUTeIbHOe BOsTelicTBHe TemOM (5 He) CTHMyMpyeT Jasee 
Mpolecc BbIBeEeHHA CeKpeTa H3 HeHPOHOB H OTTOK M3 OKpyKatouleH MO3roBol 
TKaHH. UncO SKCTpalleJVJIOJAPHbIX Kallesib CHMKaeTcaA Gomee ¥eM B TPH pasa 
B CpaBHeHHM C MpegulecTByrouleH SKCNO3HUMeH, HO MpoouKaeT MpeBbillaTb 
HCXOQHOe COCTOAHHE. 

BumaAHHe HH3KOM TeMlepaTypbl He OMHAKOBO CKa3aJlOCb Ha OCCHHUX H Be- 
CeHHUX JIAryuikax. Ocenbio Nok BJIMAHMeM XOMOMa HepoceKpeluA TOPMO3HT- 
CA: pe3KO CHMKAETCA YHCJO Kaleb, HX THHKTOPHaJIbHble CBOHCTBAa H3MEHAIOTCA, 
KallIM MpHooperator OeqHO-rosy6y!o0 OKpacky, T. @. CTaHOBATCA cma60 roMo- 
PH-MOJO*KUTeIbHbIMH. Takve OMHOUHbIe Kal JOKaM3sy!oTCA MpeuMyulect- 
BeHHO MexKy HeEMPOHaMH Apa M He BCTPeyaloTca ye BOIM3H Sen HMB. B Be- 
CeHHee BpeMA Tpollecc HelpoceKpelMH HM OTTOKA TOMOPH-NOJOKUTEIbHBIX 
BeIeCTB HON BIIMAHHEM XO/IOa He MpekpauraeTcn. AKTHBH3AaILHA, BbIsBaHHaA 
yCJIOBHAMH OTJIOBa H MepeHoca B JlaOopaTOpHi0, JIHUIb HeCKObKO oca6- 
JIACTCA MOCME RONOMHHTCIbHOTO OXJaKenuA. B pesyabTaTe KallMd romMopHu- 
NOJIOKUTEIBHOK CyOcTaHWMu yKpynusiorca (pc. 1, HMKAMH pan, 2), HCO UX 
B HeHpOHaX HM MOSroBOH TKaHH 3Ha4HTeIbHO MpeBbllllaeT HCXOLHOe COCTOAHHEe, 
HO He JOcTHraeT, ONHAKO, TOM cTrellenuv, KOTOpad Oblla OTMeYeHa JIA TeNOBOrO 
BOSJeHCTBUA (pwc. 1, BepxHuli paz, 6). 

Takum oOpasoM, oceHbiO M BecHOli B KpyMHbIX HelpoHax IIpeontHyeckoro 
Apa AAPYWKA BbIABJIAIOTCA MOp(osOrMyecKHe MpH3HaKH HelipocekKpeTopHoro 
mpomecca. B oceHHuM MepHoy mpeobaqaer OOpa3s0BanHe roMopH-oTpHlaTeb- 
HOH, a BECHOM — TOMOPH-NOJIOKATeEMbHOH CyOcTaHwHi. C nacrynieHuem ana6buo- 
34 MW B MepHOd ero 3aBeplWleHAA NOKaIMsallUA Kaleb HelipocekpeTa XapaKTepu- 
3yeTca OuIM30cTbIO K HelpoHaM MpeontuyecKoro agpa. KpaTKOBpeMeHHoe Tell- 
JIOBOE BOSEHCTBHe Pe3KO CTHMy/JMpyer OOpasoBaHHe Kaleb ceKpeTa, BbIXO 
HX U3 HEMPOHOB M MOCJeytoulee MpOABHxKeHve MO MpeonTHKo-ranodusap HOMy 
TpakTy MH B MO3POBOH TKaHM NO HallpaBJleHuio K seHqume II] xenygoyKa. Io- 
HHKCHHE TeMMepaTypbl CpeAbl y OCeCHHHX JIATYWek MpHOcTaHaBJUBaeT Heill- 
942 


Jornage Akanemuu nayrx CCCP 
1960. Tom 130, Ni 4 


ITAPASHTOJIOTHA 
r. A. KOTEJIbBHHKOB 


WHKJI PASBATHA WECTOAbI — FIMBRIARIA AMURENSIS SP. N.— 
MAPASHTA JOMAWIHHX YTOK 


(ITpedcmasnreno axademuxom K. H. Cxpatunoim 28 VIII 1959) 


Usyyaa resibMHHTOSbI BOLO aBalollMx NTH Ha JlanbHem Boctoke, Mbl ycta- 
HOBHJIHM B palone cpeqHero TeveHua Amypa 3HayMTeIbHYIO 3apaxKeHHOCTh J0- 
MallHHX YTOK IecToyamMu u3 poga Fimbriaria Froelich, 1802 (Hymenolepidi- 
dae), OKa3aBLIMMHCA mpegqcraBHTemAMH HOBOTO Bua — Fimbriaria amuren- 
sis sp. nN. OKCTeHCHBHOCTb HHBa3HH YTOK, BbI3bIBaemolt Fimbriaria amurensis, 
B HEKOTOPbIX KOIX03aX CTaMHCKOrO palioua XaOapoBcKoro Kpaa B uloue 1958 r, 
qocturaga 70%. SapaxKeHue yTAT JOBOJIbHO UaCTO COMPOBOKMaIOCh PHOEMbIO HX. 

YUHTHIBAA OObWIOe MaTOrenHoe 3HaveHHE STOFO Mapa3uTa, MbI MpoBesH 
W3yueHHe He TOJIbKO MOpdomorMyecKHX OCOOeHHOCTeH 9TOTO BHJla, HO H ero 

PasBHTHA B IpOMexXKYTOUHBIX H es—HHHTHBHOM XO3aHeBax. 


AHATOMO-MOpMosoruyueckHe OcobOeHHOCTH Fint- 
briaria samurens fs “spin, 


Crpo6usa AaMHOH mo 500 MM, MakKcHMaJIbHas Wupuna ee pocruraerT 5 MM. 
Ulupuua ckosexca 0,1154—0,1530 mm, uncio KptiouKos 10, THI KplouKa AHOp- 
XHOHJHBIN, WiHMHa Kpiouka 0,0204—0,0238 mm, quHHa ne3Bua 0,0068 mM, QuIH- 
Ha pykoaTKH 0,0136—0,0170 mm. IIpucocku B quametpe 0,0476 mm. IIcepzo- 
ckOleKe CKaquaTb, WHHa 3,1080—4,4016 mM, wupuHa Jo 2,5200 um. IIces- 
JOCKOJI€KC COCTOHT M3 KOPOTKHX, HO IMpOKHX YIeHHKOB. CeMeHHHKH JI 
3auaTKH HX B MceBsOCKOJIeKce OTCYTCTBYIOT. Uncs0 MpOROJIbHbIX 9KCKPeTOpP- 
HBIX cocyoB 7. CeMeHHHKOB B TlepeqHHX H cpeHHX cerMeHTax oT 21 fo 60 u 
Oonee. Ilomoppre O6ypcbl AaHHOH 0,0544—0,1700 mm, wupunon 0,0204— 
0,0170 mM, B NepBoH NOJOBHHE CTPOOHJIbI pacHOsarawoTCA JOBOJIbHO TECHO, 
B 3aytHeH — pexe. Lluppyc KopoTKHi, uMeeT PopMy GywaBbl, BOOPyXeH TOH- 
yaHWWHMH WHNHKaMH, LwiMHa Wuppyca 0,0108—0,0238 mm. Marka MW AMYHHK 
ceTuaTble, CAHHbIE JIA BCeroO 3pesoro parmeHTa cCTpoOnJl. 

Avo vane rpyluieBuAHOH u pexe OBaJIbHOM Gopmpl. Pasmep sala 0, 1598— 
0,2074 X 0,0918—0,1190 mm. Onkoctbepa lpaBHJIbHOOBaJlbHaw, pasmMep ee 
0,0340—0,0374 < 0,0170—0,0238 MM. OMOpHOoHabHbIe KplOUOUKH JWIMHOH 
0,0102—0,0136 mm. 

HAudbdmbepenuunartbuph Auaruos. Onucpipaemplt Buy cule 
myet quddepenuupowatb of Fimbriaria fasciolaris (Pallas, 1781) no caenyto- 
IMM pusHakam: 1) ywHHa xKpiouKoB y F. amurensis 0,0204—0,0238 mm, y 
F. fasciolaris 0,017—0,022 mm; 2) mpogouIbHbIX 9KCKPETOPHHIX cocy0B y F. amu- 
rensis 7, y F. fasciolaris 6—8; 3) uucsio cemeHHHKOoB y J. amurensis B Mepez- 
HHX cerMeHTax oT 21 no 60 u Gouee, y F. fasciolaris 18—21—24; 4) onKxoctbepa 
y F. amurensis umMeer mpaBuibHooBasbHy!0 copmy, y F. fasciolaris — mumo- 
HOOOpasHy!I0 C JBYMA HECKOJIbKO BbITAHYTHIMH MOOCaMH (yKa3aHHble NpH3sHaku 
F, fasciolaris mpusogatca no Cxps6uny u Matesocau, 1945 r.). 


PaspuTrue Ff imbriaria ap uren sts 8B “Op Ta Hwee 
NpOMexXYTOUHBX XO38HEB 


IIpH uccmeqopaHHu OecNO3BOHOUHbIX, OTJIOBJICHHDIX Ha HeOJarono/yyHOM 
M10 Te@JIbMMHTO3aM YTOK BOJOeMe, HaMH yCTaHOBJIeHa eCTeECTBeHHaA HHBasHpo- 
BaHHOCTb JMamTomycos (Sinodiaptomus sarsi) Hu wHksomoB (Mesocyclops leuc- 
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poceKpelulo, Tora KaK B TeX %e YCJIOBMAX Y BeCeHHUX OCOOeH TOPMOsAlee 
BJIMAHHE XO/Oa MpOABJIAeCTCA B CHJIbHO OCaOJICEHHOM cTenmeHH. 

YpemMyeHHe MepHosa TeNmOBOrO BO3sLeliCTBHA MpHBOMT K OOeLHEHHIO HeH- 
POHOB H OKpy2Katoulei MosroBoli TKaHH CeKpeTOPHOH cyOcTaHHelH, YTO MOXKET 
paccMaTpHBaTbCA B KayecTBe IpH3Haka :byHKWMOHaTbHOrO ucTouLeHuA. IIpo- 
JOJMKHTeIbHOe Ke BOSeHCTBHE XOJIONOM OCJIaOJIHeT MHTCHCHBHOCTb CeKpeTO- 
o6pasoBaHuA WM paccacbIBaHHA Kallesb Helpocekpeta. Bo3smMoxHO Mpegmouo- 
XKeHHE, UTO B CCTECTBEHHBIX YCJIOBHAX CMeHA TeMIeparTy pbl B TEUeHHe CYTOK (HEM 
M HOUbIO), HapAAy c ApyrumMu cbakTOpaMu BHEUIHeH cpeybl HMeeT OOVIbIUOe 3Ha- 
YeHHe JIA HOPMAaJIbHOH 39TAMHOCTH CeKpeTOpHOrO Mpolecca B HeMpoHax Mpeor- 
THYeCKOrO Apa y JIATyWKH. 


Bopowexkckui rocyapcTBeHHbIt MeqHUMHCKHH Tloctynuso0 
HHCTHTYT 22 VII 1959 


UMTMPOBAHHASA JIMTEPATYPA 


2A. Tl 2e6aun, Wpo6n. sxgoxpuuon. au ropmonotepanuu, 5, 2, 103 (1959). 
2 A.B. 3anmes, JAH, 101, Ne 2, 351 (1955). §&T.M.Usaunosa, DKypx. o6m. 
Ono, 13,.3)-182 (1952). > 212 Be Jib epimtac ol ny 1s AS Yer Hon alee UA Hen G 40 9No 28209 
(1949). °° A. JI. Tomenos, a) J[AH, 73, Ne 5, 1025 (1950); 6) 107, Ne 1, 163 (1956); 
B) ApX. aHaT., rucTom. u 9MOpvou., 34, Ne 2, 72 (1957); r) 385, Ne 6, 114 (1958). §® R. Col- 
lin, “J. Barty, CG. Re Soe Biol) 148;) 152 1457-(1954)ee a ee Guo s, | ait ee ate 
schendorf, Zs. Anat. u. Entwicklungsgesch., 117, 4, 259 (1953). § L. D. Wilson, J. A. 
Weinberg, H. A. Bern, J. Compar. Neurol., 107, 2, 253 (1957).°A. M. Zacchei, 
Ricerca scient., 26, 3, 876 (1956). 
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Puc. 1. Bepxuuit pay: KpynHokerounaa yacth I i 
HCXOHHOE COCTOAHHE, 6 — xoNO, 6 — Tenm0; 420 Seo IB® 


[AH, tT. 130, Ne 4, Botitkesuy 


karti, Eucyclops serrulatus) amunukamu F. amurensis. OHOBpeMeHHO 9KcTepH- 
MCHTAJIbHBIM NYTEM ObIMO LOKa3aHO, YTO TIPOMEXKYTOUHBIM XO3H1HHOM MOFYT OBITS 
H iumpuaer (Cypridae). Tpu srom oxkaganocb, uTo WHNpuAB B wa6opatop- 
HBIX YCJIOBHAX UPe3BbluaHO JerKO CNOCCOHbI HHBa3HpOBaTbCA MUMHKAMU 
pumOpnapuh. 

C webio usyuennsa pasBuTua F. amurensis B opraHusme yKa3aHHbIX pay- 
KOB MOCTaBeHO TPH OMbITa. B OAHOM Hs HUX H3yYaNIOCb pasBuTHe JIMYHHOK 
HapasuTa B \MalTOMycax, B Apy- 
TOM — pa3BHTHEe B I[MKJONax UB 
rpeTbeM — pa3BHTHe B WHNpuyax. 

Tloq onpitbt 6pasocb or 50 zo 
100 w 6oee pauKOB, OTJIOBJICHHBIX 
Ha OlaronoJlyYHOM BOROeMe WI 
BbIBEJECHHBIX B JIaOOpaTOPHbIX yc- 
mopuax. Pauyku pagmellalucb B 
oTEKJIAHHbIC OAHKH C KOMOLESHOH 
AIM peyHOH BOOK, Kya Tome- 
Walacb KyJbTypa An dumMOpHa- 
OHH. Alia WIA 3apaxKkenHua pay- 
<OB JOObIBAaJIMCb H3 CBexKUX WIe- 
{HKOB, BbIJIOBJICHHBIX YTKAMH, HJ 
13 CTPOOUJI, H3BJICUCHHBIX H3 KH- 
Ue€YHHKOB CBEXKHX TPyMOB YyTOKs 
3 6aHKH MoMellatocb He6osbUIOe 
<OJIMYeECTBO Hla WM PpACKH, O- 
‘TaBJICHHBIX C OwlaronosyyHoro 
30,0eMa. OAHOBPeMEHHO C OMNBIT- 
IbIMH TpylllaMH pauyKOB CTAaBH- 
IMCb KOHTpOJIbuble. IlepHoquue- 
KH, 10 XOJly OMBITOB, paukH TIpo- 
MaTPHBaJIuCb NO MHKpockonom, 
JOHAPYXKeHHble JIMYHHKH U3y4a- 
IMCb H 3apPHCOBbIBaJINCb. Z 

Sapaxkenne payKOB NPOMCXOLHT MyTeM 3araTbIBAaHHA MMH AMI puMOpHapHH. 
3 OpraHHsMe MpOMexyTOUHBIX XO3HeB JHYHHKa F. amurensis, mperepmepasz 
JIOMKHEIH MeTaMOpdo3s, MpOXOAUNT CBOHMCTBEHHbIE JIA THMeHOJIeNMM cTaqHy 
a3 BUTHA. 

B pesybTaTe MpoBeqeHuA OMbITOB ObIIO yCTaHOBJIeHO, YTO pasBHTHE JIH- 
uyHok F. amurensis 20 WHBasHOHHOM cTaqHH — WMCTHIepKonya — Mpoxo- 
UT: 

a) B JMalTOMyce pH cpesHecyTOUHO TemMepaType 25—26° B Tevenne 10 
Heli; 6) B WHKIOMax Mpu cpequecyTOUHOH Temlepatype 26° 7 WHeM; B) B WuNpu- 
ax IIpH cpequecyTouHoH Temnepatype 22° 12 que. 


Pue. 1. Fimbriaria amurensis a, 6 — uneHnKu, 
6 — AHO, 2 — WHCTHUepKouy 


Diaper: oe) isi miberi avr icaoea more nosy! s: 1B oo percapae Ss ae 
hoMawmuHebhH yTKH 


Ilembio u3y4¥eHHA BONMpOCa ABJAOCb YCTAHOBJICHHe CpOKa PasBHTHA Mapa- 
4Ta JO MOMeHTa OTAeETeHHA HM cerMeHToB Hu Au. Iloq onbiIT NocTaBJeHbI 1Ba 
reJIbMHHTOSHBIX YTeCHKAa, KOTOPBIM ObIJIH CKOPMJICHbI JMaNTOMyCbl, HHBasH- 
OBaHHbIe JMUMHKaMU (buMOpHapHl. 3a OMbITHBIMH YTATAMH BeJIOCb eXKeHEB- 
oe HaOuroqeHHe. Hiitta HM CerMeHTb! NapasuTa ObIWIM BiepBble OOHAPyXeHbl 
pH HccweqoBaHHu cbeKaJHMH yTAT uepes 9 cyTOK. 


IMTUPOBAHHAS . JIUTEPATYPA 


1K. UW. Cxps6un, E. M. Matesocan, JlenTounpe rebMHHTbI — rHMeHOJIe- 
UIMAbI OMAWWHUX H OXOTHHUbE-MpOMBICAOBBIX MTHL, 1945. 
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Jloxnann AkayemMunm HAayk cccPp 
1960. Tom 130, Ni 4 


B. H. METPOUEHKO 


PACHIM®POBKA WMKJIA PA3SBHTHA JIEHTOUHOLO FEJIBMHHTA 
rYCEM — DREPANIDOTAENIA PRZEWALSKII SKRJABIN, 1914 


(ITpedcmaeaeno axademuxom K. H. Cxpabunom 28 VIII 1959) 


Jlo nocaeqHero BpeMeHH HaHGosee paciipocTpaHeHHbIM WM MaTOreHHbIM BO3\ 
6yauTeneM jpellaHMfoTeHuo3sa ryceH cunTaacb wWwecroya Drepanidotaenia: 
lanceolata (Bloch, 1782). IIpu usyyenun reJIbMHHTO3OB BOJOMMaBaloulux THE 
Ha Jlambuem Bocroxe B 1957—1958 rr. MbI BCTpeTHJIHCb C PaKTOM LWIMPOKOrG) 
paclipoctpaHeuua B XaOapoBcKOM Kpae ApyroroO Je€HTOUHOrO TesbMHHTAa Tyt 
cet — Drepanidotaenia przewalskii Skrjabin, 1914 (*). Oror mapasur, Ha oc} 
HOBaHHH W3yYeHHA repMadpoOmUTHIX aWIeHHKOB, Obi HaligeH K. VW. Cxps0n) 
HBIM y Qukoro ryca B Kasaxcrane um omucaH 45 ser Hasan. Hamu 910% 
Mapa3uT Obl HalieH B OOJIbIIOM KOJIHYeCTBe NOYTH y BCeX OOceqOBaHHBIX 174 
OMalIHUX Tyce 3 pa3sJIMUHbIX paioHoB XaOapoBcKoro KpaA MpHuem BCTpe} 
yasICA OH 3HAUHTeIbHO yale, uem D. lanceolata. : 

BeseqcTBue HeloOcTaTOUHOH M3y4eHHOCTH STOO relbMuHTa D. przewalskiy 
owHOouHO Mpwynciasacb A. B. Deqomunpm (*) uM. H. [yOununol (*) i 
ApyrHM BuaM IecTO, WM TOIbKO Hamu (*) Ha J[ambHem Bocroxe u Cropoxelf 
Bol (°) B Benopyccuu BiepBble ycTaHaBJIMBaeTCA HHTCHCHBHaA 3apaxKeHHOCTH) 
ryceH THM lapasHTOM M WIMpoKoe ero paciipocrpanenve Ha TeppHTOpHN yKa"} 
3aHHbIX paHOHOB. TeM CaMbIM HaMH OblJla NOMTBepKTeHa HE TOJIbKO BUOBAaH 
CaMOCTOATEIbHOCTh STOH WeCTOAL, HO yCTaHOBJeHa HM 3HaUMTe/IbHaA ee Nato} 
TeHHOCTD. 

B cBa3H C OOJIbIIMM BeTepHHapHbIM 3HayeHHem D. przewalskii, kak Bos6yu; 
Tea TAKeOrO 3a00eBaHHA Tyce, MbIl MpeMNpHHAJIM W3y4YeHHe He TOJIbKG 
MoposioruyecKHX OCOOeHHOCTeH STOrO FeJbMHHTA, HO TakKe HW WAKA pasBuy 
THA ero B ycOBHAX XaOapoBckoro Kpas. ! 

D. przewalskii mpeqctaBuiser co6o# MHHOrO M y3KOrO JI€HTOUHOTO Fewby| 
MHHTAa, Ce€pOBaTOrO OTTeHKA, OUCHb HEXKHOFO CTPOeHHA; NepeqHu KOHeEIL TeNe 
CTaHOBHTCH HaCTOJIbKO TOHKHM, YTO MPH H3BJIeYeHHH H3 KHIUIeYHHKa OH, Kak} 
MpaBusio, OOpbiBaeTcsA, B pe3syJIbTaTe yero TepAeTCA OObIUHO B TKAHAX KUED 
HuKa ITH. OTHM M OODACHAETCA TOT (baKT, YTO CKOWNeKC WaHHOL WecTOAbI Ha 
XOMAT OWeHb peqKO. 113 HecKONbKUX THICAY HaleHHbIX HAMM JIeEHT STO ec! 
TOAbI CKOJIEKC yaslOCcb OOHAPyXHTb JIMUIb y YETLIPCX IK3EMILIAPOB. ) 

B kulleqHuke ryce MapasuTbl ObIBalOT CBepHYTbI B KJyOOK H 3aHMMalO; 
MepeMHIOIO YaCTh TBeHaMaTHMepCTHOH KHINKM; Takad JOKaIM3alluA XapakTep! 
Ha Aa D. przewalskii, B To Bpema Kak D. lanceolata pacnonaraertca B 3ayHek 
NOJOBMHE TOHKOPO OTAea KuWlewHuKa. D. przewalskii perucrpupoBanacb HaMy 
y ryceli B XaOaposckom Kpae, HayHHad c pannel BecHbI (Mali) u KOHYaA Nosy 
Heli OceHbIO (HOAOph). ITO JaeT OcHOBaHHe MpeqNosaraTb, uTo yKa3aHHbIii Ma 
pasHT Mepe3HMOBbIBaeT B KHINeYHUKe rycelt. ; 

MakcuMaJIbHad JIMHa CTpOOHJEI, KakylO HaM Mpuxoquuioch BcTpeyaTb. 
Hocturasa 170 MM, Ip MakKcHMaJIbHOM wWupuHe 0,834—0,891 mm. B nepeqHel 
oOacTH WupHHa Tea WocTuraer Bcero sub 0,058—0,062 mm. Cxomexke rpy 
WeBHAHbIH, AMHOIO 0,162—0,184 mm, npu mwmupuHe 0,120—0,145 mm. Ha xo 
6oTke 10 kKproyoyKOB AHOpxouAHOrO THMa AWIMHOIO 0,0247—0,0254 mm, mp) 
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uapuue 0,0032 mm. JmmHa Kopua Kpiouka yocruraer 0,018—0,019 MM, a J\WJIH- 
da mesBud 0,006 mM. Unenuku o4veHb KOpoTKue uM WMpoKHe, UX WUpuHa B 
HECKOJIbKO pa3 MpeBOCXOAMT WWIMHY: B YaCTHOCTH NIpH AIMHE repmadpogur- 
Horo yeHuKa 0,058 mM, WupnuHa ero nocTurasa 0,834 mm. Tpu cemeHuuka siine- 
BAAHOH Popmp!, 0,061—0,065 mm yzsnupt, 0,039—0,040 mm UWIMPHHbI, pacriouo- 
KEHBI B ONMH Ps, NO TOPH3OHTAIbHOH JIMHHM, MPMMePHO B cpeqHeli Tpern ye- 
HHKa, IPH STOM allopaJIbHbI CeMeHHHK BCerga B TOM HIM MHOM Mepe HaseraerT 
Ha AMYHHK. SMGHUK OBabHBIH, 0,061—0,071 mm yauupl, 0,032—0,036 mm 
MMpuubl. /KeTOUHHK CJierKa BBITAHYTOH (opMbl, YaCTHYHO 3aXOZNT TOL anu- 
Hak. [looBbIe OTBEPCTHA OTKPbIBalOTCA YHHMATepasIbHO B epequeli yacTu yie- 
aka. IlonoBaa 6ypca oKon0 0,35—0,38 MM JJIMHBI, JOXOAMT NO NopasbHoro 
SeMEHHUKA, CJlerKa u3srHGascb pu stom. Lluppyc BoopyxeH MeAKHMH WIMMH- 
<aMM MW ¥aCTO BbINIAYeH Hs Oypcbl HapyXy. Willa OBaJIbHble, HExXKHbIe, OeclBeT- 
ible, C HECKOJIbKHMH OOOOUKaMH, OKPyXKalOWlMMuH sapoybull. B Bore salina 
“MOPULUBaloTcA HW (opMa UX Hapy- 
uaetca. J[muHa aun 0,024—0,029 
MM, WupHHa O0,017—0,020 mm. 
BHYTPH AHWa HaXOQUTCA OBaJIb- 
Had OHKOCHepa, mocTHratollar 
),015—0,022 mm azuuupr, 0,011— 
),014 mM wWupHHbl H CcHaOmKeHHaA 
HeCTbIO M@JIKHMH KployOuKaMH. 
Iluka pa3sBuTHA BiepBble ya- 
IOCb HAM HU3Y4HTb B X aOapOBCKOM 


(pae, IIpHuem ObIJIO YCTaHOBJICHO, a 

ITO IIPOMEXKYTOUHBIMH XO3A€BAMH pyc. 1 Drepanidotaenia przewalskii Skrjabin, 
). przewalskii ABJIAIOTCA Culeqyio- 1914. a@—cxKonekc, 6 — WucTHuepKOH, 4 ero 
ue BUbI Copepoda *: Eucyclops KplououeK 


errulatus (Fisch.), Mesocyclops 
ithonoides Sars, M. crassus (Fisch.), M. leuckarti Claus, a rakxe mouwuocK 
Radix auricularia. 

BpIABJIGHHe MPOMeKYTOUHBIX XO3A€B MPOH3BOAMJIOCb KaK MyTeM UccweN0- 
AHA OOJIbWIOTO KOJIMYECTBA PaKOOOPA3HbIX H MOVJIJIIOCKOB C WeJIbIO OTLICKAHHA 
; HAX JIMYHHOK wWectoybt D. przewalskii, Tak u MyTeM 9KciepHMeHTaJIbHOrO 
apaxKeHHA pakooOpa3HbIX B JadopaTOpHH sAMWamMuH 9TOrO Mapa3zuta. Coop 
aKOOOPa3HbIX H MOJIJIOCKOB IIPOH3BONMJICA B pasJIMYHbIX O3epax XaGapoBcKoro 
‘pad MepHomuyeckH Ba pa3a B Mecall. Bcero 3a eTO ObIIO HCCJIENOBaHO OKOVIO 
5 THIC. IKZEMINJIAPOB HE€CKOJIBKHX BHJOB paKOOOpa3HbIX B OCHOBHOM BeCJIOHO- 
UX H BeTBHCTOYCHIX, a Tak2%Ke OKOJIO 200 9K3eMIJIAPOB MOJIHOCKOB. IIpH 9TOM 
‘WHKJIONOB HW y OMHOTO Bua MOJOCKOB “3 mpyfa Ne 6 cen. Ilepesctas- 
a, ObIIH HaliqeHbl WucTuepKougpl D. przewalskii Skrjabin, 1914. Hapagy 

3THMH HCCJelOBaHHAMH MbI MpPOBeJIH SKCIePHMeHTAaIbHOe 3apaxKeHHe He- 
KOJIbKUX BHOB pakooOpasHbIx Copepoda slau D. przewalskii 8 ma6opatop- 
BIX ycOBUAX. KyJIbTypy AMM FOTOBHJIH MWyTeM H3MeJIbYeCHHA 3PeJIbIX YICHHKOB 
TOH ILeCTOJbI B YaCOBOM cTeKsJIe, 3aTeM NePpeHOCHJIM STOT MaTepHad B YaLlIKy 
lerp c O3epHOH BORON, B KOTOPOH HaXOMMJIMCb MOOMbITHbIe pakooOpasHble — 
UKJIONbI, RHalTOMyCbl, pa3sJIMYHbIe BeTBUCTOYCbIe. PakooOpasHbIX JIA OMNbITOB 
bl COOMpaJIM M3 TEX BOJOEMOB, B KOTOPbIX He COJepKaJIMCb MTHIUbI, YTOOBI ra- 
AHTHPOBaTb TEM CaMbIM CTe€PHJIbHOCTb MPOM@KYTOUHbIX XO3H€B B OTHOUICHHH 
wuuHoK D. przewalskii. [IpumepHo uepe3s cyTKH coxepxuMoe yallKu Iletpu 
bl I€peHOCHJIN B CTeKJIAHHYIO OaHKy, JOOaBJANIM TYLa O3ePpHO BOLI C MeKOM 
OIHOH paCTHTebHOCTbIO — BOJOPOCJIAMH, PxACKOM, pOrosIMCTHHKOM HM Jp. 
aHKH C OMNbITHDIMA paukaMH HaXOJHJIMcb B wMaOopaTOopHH Nox HallluM 
OCTOAHHBIM HaGJIIOeHHeM, IIpHueM TeMMepaTypa BOI H3MepsAIaCb TPH pa3a 
Neub. Ilockombky Bcd paOoTa MpOBOAHacb B JIeETHHH MepHoy, TO TeMiepaTypa 

ma6opaTOpHu MpakTW4eCKH COOTBETCTBOBaa TemMepaType OKpy2kalouleli 


* Onpegenenst E. B. BopyukuM, 3a TO MbI eEMY BECbMa IIPH3HATCJIbHEI. 
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BHellHeli cpembl. KoneOanve TemMepatypbl BapbupOBatO B MepHON OMbITOB 
21 no 30°, a cpeqHecyTouHad TemMepaTypa MocTurada Onan . 

B mepvof, 9KCMepHMeHTOB 3HAaUHTeIbHat YacTb pakooOpasHblx mornOa. 
OnpirHple pakooOpa3Hble TMepHoquyecKH MOMBepraiMcb UCCeAOBAaHHIO 1} 
MUKPOCKOMOM Ha 3apaxKeHHOCTb JM4HHKaMH D. przewalskii. IIpu stom ycTan 
jleno, ¥To y WHKsAONOB Eucyclops serrulatus (Fisch.) u Mesocyclops oithon 
des Sars uepe3 12 quel OT MOMeHTa 3apaxKeHHA ObIIM COHapyKeHbl BIOJIHE P 
BUTbIe WHcTHNepKousb! D. przewalskii, cxogHbie Mopdomormyecku C WMC} 
WepKOWaMU, Hali[eHHbIMH B payKaX B €CTCCTBCHHbIX YCJIOBUAX. B onuite Ne | 
v3 145 uwnkson0B 3 WHKsONa OKagaHCb 3apaxKeHHbIMH WHCTHUepKOuaMu 
taenia przewalskii, IpH4ueM B KaxJOM pauKe JMOKaJIM3HPOBaJIOCb IO 2—7 Wh 
THuepKoupos. J[vanTomycbl HW BeTBUCTOyCble pauKH JIMYHHKAMM IWecTOA HE ¢f 
pasHJINcb. 

Llucrulepkonabl B WMKONax pacnoularasucb B MoocTH Tea. Y parka Ne 
6blulO 7 WHCTHIEPKONAOB, PacNOJO%*KeHHbIX WeNOUKOH B MOJIOCTH Tela y CaM 
HapyKHOH crenku. Bce WHCTHLepKONAbI XApaKTePH3OBaJINCb OBAaJIbHOK OPM} 
c TovicToH MHOrocIOHHOH HapyxXHOH OOoN0"KOH; OHH ocTHraJu 0,08 1€8 
0,0952 mm quimubl, 0,0714—0,0783 mm WupHHbl, HMewH NO 10 KplouKOB ANG 
xoujHoro Tuna ZuMHOI 0,024—0,025 mm u TommHHOI 0,0032 mM. Janna my 
BHA KproyuKa JocTHraua 0,0068—0,0070 MM, QIMHa pyKOATKH 0,017—0,018 ™ 

BuBpogp. 1. BriaBpneno wupokoe pacmpoctpaHenue y ryceli Xadapc 
ckoro Kpax wectozb D. przewalskil, aABsIAIouleHCA OJHHM M3 HanOosee Nay 
PeCHHBIX BOs6yHTeeH WecTOMO30B rycel. 1 

2. Visyuenue o6uIMpHOH KOWWeKUMH STHX WecTO, HW HaxXOKMeEHHe HECKOI 
KHX CKOJIEKCOB MO3BOJINJIO HaM JaTb NOJIHy!O XapakTepucTuky Bua D. pra 
walskii Skrjabin, 1914 u BmepBple u3yunTb ero CKOWeKC. j 

3. Pactiudpopay wuka paspuTua D. przewalskii. Hamu ycTaHoBweHo, 4: 
TIPOM@KYTOUHBIMH XO3H€BAMH STOH IWeCTOJb! ABJIAIOTCA CuleLyIOWWe BUYbI WE 
somos: Eucyclops serrulatus (Fisch.), Mesocyclops oithnoides Sars, M. eri 
sus (Fisch.), M. leuckarti Claus, a Takxxe MOJIJIOCK YIKOBHAHbIM IpyOBHK 
Radix auricularia. 

4, PagpuTne W CospeBaHHe WHCTHIepKOHAOB B Opraru3Me WHKJONOB B yeu 
BUuAX XaOapOBCKOrO Kpas JeETOM Ip cpemHecyTOUHOH Temmepatype 25,1° (K 
se6aHua oT 21 yo 30°) saBepmiaerca B TeyeHHe 12 Hel. 


Bcecoro3Hblii HHCTHTYT re bMMHTOJOrHN Tlocrynuso 
um. K. MW. Cxps6una 28 VIII 1959 
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ITAPASHTOJIOTH JI 


H. H. WEBYEHKO wl. WH. BEPPYH 


PACHIM®POBKA IHWKJIA PASBATHA TPEMATOJbI ASTIOTREMA 
MONTICELLI STOSSICH, 1904 


(ITpedcmaeaeno axademuxom K. H. Cxpabunoim 28 VIIT 1959) 


IIpu usyyenHu rebMuuTodayHbl penTuui B paiione cpeqHero TeveHHA 
ies. Jlontia (XapbKOBcKas OO.) 6blIO ycTaHOBJeHO, YTO HavOoOsee THNMUHIM 
japasHTOM y2Ka OObIKHOBeHHOro (Natrix natrix L.) apaaerca Tpematoga As- 
lotrema monticelli Stossich, 1904 (*). (MccmeqopaHo 50 9k3emmuIapoB yxKel; 
KCTCHCHBHOCTb 3apaxKeHHA yxKell acruoTpemol 97%, wHTeHCHBHOCTb 70 600 
K3emiiapos). Ilo wuTepatypHbim jaHHbim (1), 3Ta TpemaTOma OTCYTCTBYeT y 
Ke ebTb Bourn. 

B palone Haltero uccmeqoBaHua A. monticelli 6pima o6HapyxeHa Takxe 
| TawioKH OObIKHOBeHHOK (Vipera berus), OMHaKO 3apax%KeHHOCTb TaqiOKH 9TOH 
PeMaTOON 3HaYHTeIbHO ycTyMaeT 3apaxKeHHocTH yxa. (Bckppito 17 3k3emn- 
APOB TamioK, 3apaxKeHO acTHoTpemol 23,5% pu HHTeHCHBHOCTH OT | fo 173 
K3 EMI JIA pOB) 

| OgHoBpemeHHoe UuccJleqOBaHHe TeIbMHHTOayHb! amMuOuH VW MOJWIIOCKOR 
TOPO Xe palioHa NO3BO/MO BHIACHUTb OuoOsMOrMyecKH [uk pasBuTuad A. mon- 
icelli. 

M3 vccseqoBaHHbIX BOCbMH BHOB 6ecXBOcTbIX amvOuH uerTbipe Bufa Obi 
HpaxkeHbl MeTaliepkapuamu A. monticelli. Jlanupie 0 3apaxkenHocTH amdu- 
HM MeTallepKapHaAMH 9TOH TpeMaTObI MpuBexeHbl B Tad. |. 


Wi ACGan vita Al 


3apamennocTb| Mureucus- 
Bugz amouout YucaIO BCKPbITHIX 3K3. MeTallepKa- |HOCTb 3apaxke- 
pHamu, % HHA, 9K3. 
Uecnounna 25 B3pocd., 88 Tho 128 
(Pelobates fuscus) 30 rowoB. 
OctTpomopyaa maryuka 79 B3pocd., 61,3 To 74 
(Rana terrestris) 40 rosios. 
Jlpesecuula 38 B3pocu. 81,3 JLo 100 
(Hyla arborea) HM ceroueToK 
OsepHas saryuiKka 146 B3pocm., 8,8 1—2 
(Rana ridibunda) 30 rowos. 
YcraHoBJeHO, YTO Y YCCHOUHHIbI 3apaxKeHHOCTb MeTallepKapuamu A. mon- 
celli c BogspacroMm yBejlwaMBaeTCA — HaHOOJIbUlat 3apayKeHHOCTb y POJOBac- 


AKOB cocTaBaeT 40, y MOMOBOspeNbIX YecHOUHHY, 128 HOpMasbHbIX MeTallep- 
apues. Y MOJIOBOSpeubIX OCTPOMOPAbIX sIATyleK Bce OOHAPy?KeHHbIe METAa- 
epkapuu A. monticelli Haxoquucb Ha pasJIMUHbIX CTaqHAX ereHepallHn, 
APaXRKCHHOCTb YOJIOBACTHKOB 93TOrO Bula paBHa 100%, mpH MHTeH- 
iBHocTH oT | yo 14 MerallepKapHeB; 3apaxKeHHOCTb  CcroJleTOK 80%, 
HTCHCHBHOCTb OT | ,O 74 HOpMaJIbHBIX MeTallepKapnes. IlomyueHHble WaHHbIe 
OBBOJIMIOT CUHTATb, UTO JONOAHUTeEIbHbIMH XO3deRamu TpemaTogs! A. monti- 
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celli aBni0TCA YeCHOUHHIa (rOJIOBaCTHKH, CerOvIeTKH, B3POCJIble), OCTPOMOPA 
JIAryllKka (rOJIOBaCTHKU, CerovleTKH), ApeBecHHIa (CeFOJIeTKH, B3POCJIb 
TOJIOBaCTHKH He HCCJeEqOBaHb!). 

Jia oGHapy2xXeHud mpomexyTouHoro xosasuHa A. monticelli Obima ¥ 
CuIeOBaHa PesIbMHHTOPayHa BCeX BHJOB MOJIWIIOCKOB 3 HeOOJIbIIMX 3aKPBITE 


Puc. 1. a, 6 — uepKkapuu Astiotrema monticelli u3 Bithynia leachi; e— pequa, e — Me- | 
TallepkapHH M3 romopactuKa Rana terrestris uepes 24 yaca mocue sapaxeHusn; 0 — meta- i 
2) . : 

uepkapui u3 R. terrestris uepes 48 uac. nocue 3apaxkeHua 


BOJOeMOB B NouMe Ces. Jona, B KOTOpEIX OOuTaIM B OONIOM KomuUeCTBe i 


AOBACTHKH YECHOYHMI! H OCTPOMOPAOM AATYUIKH, sapaxKeHHBIe Merallepih 
PHAMH STOH TpeMaTOUHI. 
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| B pesyJibTaTe HCCIEQOBaHUA ObIIO ycTaHOBJeHO, YTO yY MOJIOCKa OMTHHMH 
\(Bithynia leachi) scrpeyatorea nepKapuu, mopdouorua KOTOPbIX COOTBETCTBY€T 
NMoposoruu MerallepKapnes Hu MapuT A. monticelli. (Onucanne u pucyHKH 
epKkapueB HW MeTallepKapues BplomHeHE! I. VW. Bepryn). 


OnucaHuyne nepkapua Astiotrema monticelli 


Xossuu: Bithynia leachi (Sheppard, 1823). 

Ilepkapuu Astiotrema monticelli paspuparorca B pequsax. 

|) Peuu NO,BMxKHbI, HO [BHraloTcA CpaBHUTeJbHO MeqeHHO. Teno peu 
WAJIMHHOe, y3Koe, MpospauHoe, OecuBetHoe. JlmuHa peguu 0,493—1,822 mm; 
jwupuHa 0,043—0,171 mm (pue. | @). Mepenuult kone HecKObKO cCyxKeH, 3a]- 
yuu OKpyrsen. [orKa Mpospauvas, NpaBuJibHO WapoBuguan (quamerp 0,026— 
10,030 MM) CO cla6ol MyckysJlaTypol, IpHMepHO B 2 pasa yxKe Mepeqnero KOA 
Teta. KuieuHnk TOJICTOCTeHHBIM, IpMMepHO B 4 pa3a AMHHEee PvIOTKH (1MHAa 
19, 140—0, 104 MM). BHyTpH pegHu, OumKe K TepeqHeMy KOHILy pactosaraiwrcs 
4 CO3 PeBarolllve WepKapHH C elle He pasBHTBIMH rviazamu. B 3anHel pacliMpeHHok 
|YWacTH PeHH HaXOWHTCA S3HAYHTeEMbHOe KOJMUECTBO 3aPOMDHILIeBbIX WapoOB, pac- 
I MOMOMKeHHBIX B 2—3 psa. 

| Wepkapu4u orHocnTeibHo kpynuble. Teo nubBylleli WepKapHu uMeeT 
| WapOBHAHy!O WI rpylWleBHAHyIO (OpMy C paclIMPeHHbIM NepeqHHM KOHILOM; 
| y Mousaiomux WepKapHi TeJIO BbITATHBaeTCA, CTaHOBHTCA ALMeBHHbIM UJI 
| MOUTH WHaNHApuyeckum. Iloq KyTHky0H HaXxOJATCH SepHBILIKH 2KeJITOBAaTO- 
| KOPHUHEBATOrO MHIMeHTa; Pa3sJIMUHbIe WepKapHH MHIMeHTMPOBaHbl B pasHOH 
| cTeMeHH MHTeHCHBHO. OTa MHrMeHTAalMA COXpaHsAeTcA uM y MeTallepKapues. Bul 


| Y coxpatuputuxca yzuuHa 0,28 mM, UIMpHuHa 0,27 mm. Ilepequuli Konel Tena 
MOKpbIT MeIKHMM WHnuKaMH. PoToBad Npucocka WapoBuyHaA wIH AKWeBHI- 
| Haa (qunHa 0,05—0,067 mm; wupuHa 0,054—0,05 mm), 3HauHTeIbHO OovIbUe 
| pacliolowKeHHOK B MepeqHeH MOOBUHE Tea WapOBHAHOM MyCKyJIMCTOM Oprou- 
| HOH mpucockuH (quametp 0,036—0,04 mm). Ilo 6okam Tena, mosanqu 6oKOBoH 
|IpHcocku pactosiowena Napa KOMMaKTHBIX Twa3HbIxX mATeH. Y cwa6o NHrMeH- 
| THPOBaHHbIX WlepKapHeB M03aqH POTOBOH MpHcocKM BHAHa MyCKyJIMCTaA Wapo- 
| BugHad raorKa (0,018 x 0,022 mm), npegrsmoTka oveHb KopoTKas (0,009 mm), 
| MHUleBox S-o6pa3HO H3BUBaeTCA H HEMOCPeACTBeHHO NO OpowiHOH WpHcockon 
pasBeTBJIAeTCA Ha Be KOPOTKHe KHWeuHbIe BeTBH. IlMujeBapHTebHaA CHCTeMa 
| WepKapnes cla60 pa3vIMYHMa, JIA ee BbIABJICHHS HYKHO PaCCMaTPUBAaTb ycTa- 
| BIUMX MepKapues. Ilo 6okaMm OpIoWHOl MpHCCCKH pacnosIOKeHb! [Be rpyNMbl Kpyi- 
| HBIX KJI€TOK «“KesIe3 IPOHHKHOBeHHA»; Y BbITAHYBIUMXCA WepKapHeB STH 2%eve- 
| 3bl, pacloslaraicb NosOcaMu NO TBe KJI€ETKH B pA NO OoKaMm Tela, HeEMHOIO, He 
| MOXOLAT NO ypOBHA TylasHbIX MATCH, a C3aH OCTHraloT MepeqHero KOHMWa 9KC- 
| KpeTOpHOro Ny3bips. OKCKPeTOPHIH Ny3bIpb y COKpaTHBIUUXCA WepKapHeB UMeeT 
|@opmy suctTa KseBepa; y MO3 alOlWHX WepKapHheB 9KCKPETOPHbIM My3bIpb Tak Ke, 
|Kak H y nomopospenoi A. monticelli, umeer HenpaBHJIbHbIe O4epTaHHaA, 
|MeHaer dopMy, KJIETKH CTEHKH SKCKPETOPHOFO My3bIpA MOCTeEMeHHO 3allOJIHA- 
}1OTCA CBETONPeJOMAAIONIMMM 3epHbIKamu (puc. 1, a, 6). XBocr — MpAMoH, 
MyckyscThIi (iuna 0,558 mm; wupuHa 0,045 mm) — oKalimuienH JaTepasbHOH 
|WulaBaTeIbHOH MemMOpaHoh (HanOoublilad wWupHHa 0,022 mm), pacnomo*KeHHOr 
|T1O BceH ero JWJIMHe. 

“Buyopaa npuHagmexkuoctb wepkapuves A. monticelli Onina moyrBepxzeHa 
| 9kcnepHMentaibHo. Llepkapnu A. monticelli mogcaxuBanuch B HeOOubLINe 
‘yaurku c romopactukamu Rana terrestris u Pelobates fuscus, comep2KaBLUMMHCH B 
| Ma6opaTopHHIx ycoBHAX 2—3 uenemu. IIpu sTOM HabmMOLaIOCcb aKTHBHOe MIpo- 
| HHUKHOBeHHe WepKapHeB B TeO FOMOBaCTHKOB B TeyeHHe 15—20 MHH., COIIpo- 
BOxKaBlueecd OTOpacbiBanuem xBocta. IlogoMbITHbIe TOMOBaCTHKH MCCJIeMOBa- 
wucb Ha 2—6 eHb Mocwie 3apaxKeHHA. 

| B Tene MOmOnbITHbIX TOJOBaCTHKOB BCTPe¥aJIcb Kak BMOuHe copMupo- 
'BaHHble, KpynHble mMetallepKkapuu A. monticelli, uHBasupoBaBlline rosoBac- 
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THKOB JO OlbITa B MpHpoe, Tak H PaHHHe JIMYHHKH, elle COXPaHMBUINe NPH3- 
HakH WepKapues. TakuX paHHUX MeTallepKapHeB B Tee MOMOMbITHBIX FOJOBAaC- 
THKOB BcTpeyasocb oT 3 10 40 9K3eMIIAPOB, MU BCe OHH COCTaBJAIM MOpouIo- 
rHYeCKH OJHOpOAHy!IO rpynmy. 

OpraHu3alua paHHuX MeTallepKapHeB H3 MOMOMbITHBIX POMOBACTHKOB BIOJI- 
He COOTBETCTBYe€T OpraHi3allHH M03,HuX MeTallepKapHeB Hv MapuT A. monti- 
celli. 

Takum 06pa30M, MOXKHO CUMTATb YCTAHOBJIEHHBIM, YTO ONOMOFHYECKHM WAKII 
passutua A. monticelli mporekaer caenyroulumM O6pa30M: MOCcTOMHHbIM X03 5- 
WH — yoK oOOpiKHOBeHHBI (Natrix natrix) u raqioka O6bIKHOBeHHad (Vipera 
berus); 1poMexKyTOUHBI xo31HH — MOvOCcK 6uTHHHA JH4H (Bithynia leachi), 
JOMOJIHUTeIbHbIE ~XO39eBa — aM@uOuu, HMeHHO yecHouHUIa (Pelobates fus- 
cus), OcTpomopyaa sarywKa (Rana terrestris) 4 apepecHuua (Hyla arborea). 


XapbKOBCKHM YTocyapCTBeHHbIM yHUBepCuTeT Tloerynu0 
um. A. M. ToppKoro 27 VIII 1959 
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